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disease. To my surprise I found that the areas occupied by 
herpes zoster exactly corresponded to the se with wl ch | 
was familiar in visceral disease. 


I next attempted to determine 1 What level { the 


nervous system these areas belonged, with the heip es 
: base r a 
In Which gross organic lesi ms were resent. Dy t S 
it becam¢ appare nt that each oI these areas 1 eselted th 
distribution ot elther a singel nery } t or ol 1 sing] 
segment in the spinal cord. 
Thus I was enabled to map out tl eas pplied by the 
various segments of the cord on the surtac« I pody. 
It then becam« ipparent that Cc 
ee Y- : ] ‘ ] 
never affected in visceral disease, and this led 1 to 
] 1 1 | 
the sensory supply ol th VIscel | tl mpati 
4 \ I> ] ] 
Ssysteh.. NOW JrOSS Had alread | 
disturbances pain (and there! 1 my 
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li ulba, 01 side formed by line 
| slope from the umbilicus to the ribs, and 
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the third side extending from the eighth rib to a point on th 


I 


middle line of the abdomen two and a-half inches above th 


umbilicus. The apex is situated at about the ninth space. 


Now this anterior portion is associated with a posterion 
portion, also roughly a triangle. Its base is formed by 
the eleventh and twelfth dorsal spines, and its apex reac 


a little further forward than the line of the posteri axilla 


A still better method of marking out ch an area 
take a pin with a round head of su t] 
viously blunt to all parts of one’s ow! 

Travel over the surface of the abdomen usine ti 
only, in the same way as if you were u the p 


fo. analevesia. In a favourable e ft 


complain until the limits of the tend re rea . 


when he at one ( mplai s that he IS 1ntel ly re 


will even cry out that you ar pricking him hi 


favourable case the increased l 
contact of the blunt head of a pn ! 
Ul } hit Sub | ntly 1n this } l } { 
appe lyin my 1 if 4 is I l } cal I } 
li laren hunt Or ¢ ee } , = 1, 
Ul patiel Says t t, alti l I I tl tl 
is b ised, 1t gives hi } lg 
bruised, as if he had been beat i t I 

| wondertul |! W l u] S | ] ] tl 
ce 5¢ pth L} )] tl sen | l | 1 ! ! ue 
tender are L fon ! cal ill col l the descri} 


touching a bad bruise. Many of my read will have 
time or another suffered from these tender areas, and will b 
able to bear out my des¢ ription. 

[ must warn my readers from supposing that t patient 
cannot tell the difference between the head and the point of 
a pin on these areas. Far otherwis« Che touch of the head 
of a pin feels to him like a prick on a normal skin surf 
whilst the point gives him acute pain far in excess of that 
caused by a prick upon the normal skin. 
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s. So fixed are these maxima, 


area is tender, we can confidently 


urbance subsides, the tenderness 


-ertain points, and when the dis- 
subsided still more, pain only will be left 


, - . - 
tS aS the maxima. When | come 


1d relatiol Ss ol thes areas, | shall 


he position of the maxima in each 


these maxima give us the clue to 

rred to various spots on the body 

{ } [ ter areas 3 Ss ral 
] ji pes Ste) 

lescrib th limits of tl tende 


\ 1 ca ippears In che out- 
: le to show that it follows the 
nerve, but such attempts most] 
it l et Ol nerve 1 
l r been recognised that t] 
( \ n ( d an 


n recently made to explain its 


it depends on the vascular system 


1as not been satisfactory. 

been taught that herpes zoster 

10} the pos l l I nd that 

f harmony between its distribution 
1 nerves. It therefore struck m« 
1 1 collection [ 1 are 
Iptions v ld be n excellent 
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oster which runs round 
of several ribs, and not 
ng the course of one intercostal nerve 

) InIramammary area is characterised by 
ima, one just inside the angle of the 
ver the fifth space under the nippk 


’ 


between the houlders and “under the 
nt of the chest 
Suheca) Ensij 


{ oy ly separated from 
continually appears, especially on the left 
fectio I 27, p. 68 

It } } l hn is tormed by the space 
! p ott seventh < elghth spines and 
It ippel border is formed by 

ry I il 1ié nda half to two inche 

‘ >) } la to a p ll 1h) bout the 

el of the posterior axillary fold 
t] portion is formed by an 
e ibout the ninth spine forwards 


Ul ( rm eartil o tor fy n 2 to YA 

| 1] - )] I borde} 1 ¢ Wve | 

ensu long tl wer border of 

point sixth space, Just behind tl 

uxill fold [he third side of thi 
| by a line extending from a point 

2 to 2} inches below the base of the ensiforn 
ind backwards to meet the upper borde? 


is t] pices of these two roughly triancular 


uated from one another apparently by a 


little greater than the 


breadth of the 


maximum point for this area 1s th 
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well-known ‘epigastric spot,” exactly over the ensiform 


cartilage. The posterior maximum is situated close to the 


middle of the back, at the level of about the eight and ninth 
dorsal spine, and extending outwards to the 
of the scapula. 
The patient locates the pain « 
‘over the pit ol the stomach,”’ 
tilage, and over the centre of th. 
the « ighth dorsal spine. 
These are the well-known plac 
ferred in so many cases of gastric ule 
I shall not spend much time in 
eruption which corresponds to this 
rough tigure | 


mh] +} 
reselnpies the al 


November 4. - Darin 


sleep and complaine 


Thus the subscapulo ensiform area is characterised by 
(lst) Two maxima, one at » pit of the stomach, exactly 


over the ensiform cartilage, 


the otner extending trom the 


7 


—— ] — > 4] ] _ — ] + ] f 4] 
middle line of the back outwards to the angle of the scapula. 
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surface 

Starts 
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Cc il margin 
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when it 
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chth mb, and bending up 

xder at about the middle of the axilla. 
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the blank spaces lying between the two 
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shaded areas exactly repres¢ nts the tract occu] ied by th 


» 


subscapulo ensiform area (p. 13). 


However it is rare to find the area 
anything like this precision, for its dorsal portion is so in- 
significant that it is usual to find the anterior or abdomina 
portion well marked, but the posterior part only represented 
by the important maximum in the line of the angle of th 


scapula. 


Che more important maximum | lons ne to this area 1s 
the one situated about 15 to 2} inches below the level of the 
angle of the scapula and from 2 to 3 inches from the midd 


line. The second vell marked maximum is situated in the 
eighth space, about 2 inches outside the nipple line and 
almost in the mid-axillary line. 

The pain of this area is the well known “ pain under the 
blade bone” behind and over the eight] pace t wards 


anterior part of the axilla in front. Both points of referenc 
are well marked in liver disorders, especially on the rigl 
side. 

| cive a figure (fig. 4) of a case of | } st folloy 


this area very beautifully The measurements were some- 


measurements, for the figure (fig. 4) obviously corresponds 
to the area 1n fig. 30, but all the measurements were sli tly 


smaller. 


‘ " P ‘ 
\ ( 
~ X 
i ba + Nog é a 
—_., f ™ 
/ \ ( 4 / \ 
pf it \ ) f \ 
‘ \ j 


To show the distribution of the herpetic eruption in ( 4 

7 is placed over the 7th rib, and the sloping lines below it represent 
8th, 9th and 10th ril S. 

10D represents the 10th dorsal vertebra, 
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Ca e4 Jose 7) »., ace d 6. Oct. 26. 
Has had a cold for a week, but eats well and is said not to 


Oct. 2 howed tl pots to his thei She does not 
know w ( it fi 

Noe 5 yt ne © S OI emphy S¢ 1 W1CD 
r few1 bas N ing definite in the lungs other- 
wise. 

No vy Bie) op a 

Thus the middle epigastric area is characterised by 

(Ist) J maxima, one in the Sth intercostal space, just 
external to the nipple line, and one about 24 inches (in an 
vdult) | I | i the sk } la 

)) | Live side a I t the Stn S] ee und 


This unpler to descril than those which have 


preceded it ts upper border extends from about the 
tent } il St < ‘ ly ( itwards cross the 


base of t venth, tenth, ninth and eighth ribs. When 
nearly at the costal border it dips downwards to a point 
about 2) 1 s above the umbilicus in the middle line. 
The lower border is formed by a line from the umbilicus 
L | 1e tenth rib; it then 


becom¢ little more horizontal and runs almost straight 
back to a} t corresponding about with the twelfth dorsal 
spline. | 26, p. 67. 


This area has a very well marked maximum point situ- 
ated over the costal margin at the tip of the ninth nib (2. 
the tip of the tenth costal cartilage.) It lies partly on the 
costal border and partly just laps over to the abdomen and 
thus, when on the right side, exactly corresponds to the 
position of 1 ull bladder. The posterior maximum is not 
so prominent, but seems to lie at about the level of the 
eleventh dorsal spine about 13 inches from the middle lins 
of the back. Thus when double the patient complains of 
pain over the *‘ middle of the back,” and points to about 
the region of the eleventh spine over an area almost the size 
of the palm of the hand. In front the pain is always com- 


VOL. XVI. 2 
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plained of as ‘just on the edge of the ribs.”” When on the 
left side this pain ‘‘over the edge of the mbs” is a very 
common symptom of gastric disorder. 

Herpes is not at all uncommon over this area. Fig. 5 
shows a fairly well marked case in which the posterior 
portion is somewhat more marked than usual. 





; 
Case 5.—Henry §&., aged 3, Oct 28. 
Very feverish, restless and irritable for a week 
Oct. 23, vomited, and again on Oct. 24. Since then his 
appetite has been very bad. Usually ravenous and can't be 
satisfied. 
Bowels chronically out of order. Sometimes goes two or three 
days without a motion, and then many times in oneday. Motions 
offensive. Rickety. 
Cough. Bronchitis. A few rales over both bases. Rickety ) 
chest. 
Oct. 28. Much better now the eruption has come out. 
Thus the supra-umbilical area is characterised by 
(1st) Two maxima, one over the tip of the 9th rib at the 
costal border and one over the back at the level of about the i 
11th dorsal spine, extending for a short distance outwards on 
~~ . + 
the affected side. 
| 
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(2nd) Pain ‘ over the edge of the ribs,’ and over ‘“ the 
middle of the back,”’ at about the level of the 11th and 12th 


dorsal spines. 


Conclusions so far. 


From what I have already said about these areas certain 
important conclusions can be drawn. 

In the first place the areas of tenderness which appear 
as a consequence of visceral disturbance do not overlap. 
For if they Ove rlapped to any considerable extent, like the 
areas of common sensation, the extent of skin covered when 
any one was present must necessarily be greater than that 
left unaffected when the areas on each side of it were tender. 
That is to say—supposing No. 1 and No. 3 were tender the 
skin between their borders, which was unaffected, must of 


necessity be of smaller extent than that affected when No. 2 


only was tender. but this is not the case as is seen by 
comparing fig. 27 with fig. 30. The whole distance from 
the base of the xyphoid to the umbilicus is some 6 to 7 inches. 

list ibilical area takes from 


Now of this distance the supra-un 
21 to 3 inches, the mid-epigastric 1} to 2 inches, and the 
subscapulo ensiform about 24 inches along the linea alba. 
If the supra-umbilical area only is affected there is found 


1: 


' é - a 
me 41 inches of unaffected skin between the base of the 


xyphoid and the upper border of the affected area ; whilst 
if the two upper areas are affected the lower border of the 
affected tract of skin 1s found to le some 23 inches above 
the umbilicus. Thus if the areas overlap they overlap to 


such a small extent as to be within the errors of clinical 


W e on more difficult ground when we examine the 


ra [ herpetic eruptions, for sO Many cases Ol herpes 


ster occur in children and young adults that the absolute 
measurements give no clue to the position of the eruption. 
We are thus obliged to fall back on careful drawings not 
made on a plan, but with the whole figure drawn in propor- 
tion from nature and marked with the bony points and 


lative measurements. We can then say that although 


many cases of herpetic eruption do not occupy the whole 
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area we should expect, none of them transeress the lines ] 
have already laid down, and absolutely none lie at an anglk 
to or partly inside and partly outside the lines of thé pain 


areas. This last point is particularly interesting, for most 
of the areas of visceral tenderness lie across the line of 
the ribs; in this they resemble the distribution of herpes 
Zostel 
[In order that this paper may not be too long I shall now 
de seri the lowe reas mol ll bula fOrlh spre l ly 
in full thos ich } ent some d 
Sub-umbilical ; 
Phis is an easy area to map t for curs 1 ofte 
alone than perhaps any other area in the body de fig. 
28, p. 71, and fig. 54, p. So. 
The upper border is a slightly sloping line passing round 
the body from the first lumbai Spine to the unbilicus. 
The posterior border is formed by the first to th ' 
lumbar spines, whilst the anterior border extends 1 t 
umbilicus to a point about 2} to 3 inches below it in th | 


middl line of the abdomen. | 

The lower border is very curious for it is not a horizontal 
line lke the upper border, but shows a curious downward 
tag—the first indication of the profound alteration produced 
by the limb. The posterior portion of the lower bordei 
extends from the fourth lumbar spine directly 


forw rds na 
? ] } f +] { 
aownwards across the extreme upper part of the crest of t! 
L’I I 
ilium to a point just posterior to the anterior superior spine. 
Here the lower border takes a sharp turn upwards and 
backwards as high as tne le vel of the crest of the ilium | 


From this point it a ulin goes directly forwards and down- 


t = 


wards to the linea alba 3 inches below the umbilicus. Thus 


takine the sub-umbilical area altogether, it forms a broad 
band extending round the body between the lower ribs and 


the crest of the ilium with a curious tongue, which is so 
arranged as to miss the whole of the anterior superior spin 
of the ilium. 

This area has two well marked maxima, one of which is 


__— 
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The case I have selected for fig. 35 is interesting in that 


on the left side, the area that we are about to consid 1s 


alone tender, whilst on the right side it is associated with 
the sub-umbilical area which I hay ist described \ 
will be seen from fig. 35 this area has almost lost its re- 
semblance to a band owing to the disturbance produced by 
the limb. It may be divided into a posterior and an anteri 

portion. Posteriorly it reaches as high as th spine ol the 


fifth lumbar and the descending flap on to the buttocl 


' oh } ee ] r ] ] + 
occupies roughly the sciatic notch and extends about Y inches 
4 1 t ] ] ; . + ‘ 4 ; 4 ] 
below Cie le vel of the nighest point of the crest OSteriorly. 


Anteri rly this are torms ¢ sll] le lac and n inal fi i 


a pu 

pul in ¢ mal r femal [} 
tender to t tion of a slight lat: flay Chis 
( l I S¢ hn ant l r post | j 


nd first sacral spines, extend outwards tor at least 2 
inches from the middle line of the bacl In front th 
maximum Is situate l just above tl } tion of the internal 
inguinal ring. 


first sacral spines), which so constantly occurs in women, 
especially during labour. It shoots round the hip “ to the 
oO} yin” (patient places his hand almost over the internal 
ring If the pain is not sharp and shooting, it is fixed “ in 
the lower part of the back and in the groin. 

[ have only once seen a nearly perfect herpetic eruptio1 
over this area fig. 7’,for most of them are more or less in- 


complete. Some are incomplete posteriorly; some anteriorly } 
I give a figure of the one which appeared to me to be most } 


nearly compl te of any L have yet seen. 





eee 





REFERENCE TO THE PAIN OF VISCERAL DISEASE. 23 


\/ ) 


7 ~ 


“ 


/ 
/ ; 
a X “ail \ 
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FG. 7. 
ipied by the herpet ruption in (¢ No. 7. 
( 7 C] i W., aged 13, Decembe r Si. 
She | pain over the lower part of her st ach for some 
tin 
D 20. Eruption came « 
Ch L L l cu neous I ice 1eSs O SO what 
( it of the iption. This is so tend 
T } 5 ¢ ul] d } 


I als ve the notes of an incomplete case “No. 8 
for it was t case in which I first saw a complete area 
marked t by tenderness before more than a few vesicles 
had appeal lL. . was asked to see a case in the wards who 
was suffering from intense pain over the right side low 
down in the abdomen, and I discovered he had a very few 
herpetic vesicles. I could not then determine to what area 
they belonged, but mapped out the cutaneous tenderness 
which followed very closely the limits of the area we are 
now discussing. The herpetic eruptions gradually developed 
and although it never became quite c mnplete, it marked out 


the greater part of the area on fig. 7. 


On a .—Marked emphysema; mucous rales all over 
the chest, th crackling riles at both bases. Tongue fairly 
ciean. Opl and liver not felt. No pil Ss. Bowels usually 


l ). Did not sleep owing to severe pain in right loin. 
Vou y 27. I found he had a band of intense cutaneous 
tenderness, marking out the sacro-iliac area on the right side. A 


few small herpetic vesicles have begun to appear on the abdomen. 
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Ne vember 28, Te mpe rature rose for the first t to 100.6. 
Frontal headache. Pains in arms and legs. Shivering. Toncue 


furred. Appetite poor. 
December 1. Herpes has developed fully. 


Sacro-femoral. 

his is one of the ha dest areas 1n t DO limuinate, 
for it rarely, if ever, occurs alon und 1ts | \ e so 
( mplcated that even if it were pres tl ta 
. long time to mark them out at all careful 

It occurs most const untly With the ( -] Nn | rea 
just cle scribed, and the Cast fic, SL 8 Ws 1 
the same time P iorly, 1t cau he 
downward flap on to the buttor » I ches 
quite t inches downwards f1 n the level . 3 highest 
point of the crest of the ileum. In t ; r 
second great lateral flap extending to the to) the tro- 
chanter, and still furthe: ward é 
1 mnt of t thig 11) Lot » 4 I I } 
ligament [t seems iously e} 19 l 
small lateral flap on each side « 

P ] 1 

part ol the pubic hair 1n the Ll LS} 
the root of the penis 

Ther em to be t a l ! ~ 
one of which is situ 1 just bel 
D l f inch from the middle ln { 
second mMmaNWNUM Wil S i LVS el I LI 
outer border of S«¢ rpa’s triangle, ] Del I lj ts 


ligament. 
The pain corresponding to this to 
Irom the upper ] { I t butt RE § { ( t to 


the uppei and inner parts of the thigh. c nt 


olven by women atter labour in whom this ppea Ss 

after-pain.”’ When the caus the } lous as 
in acute epididymitis, the pain is described as aching. [Com- 
pare fig. 32, p.80.] This pain is situated al 3 to 4 inches 
below the level of the crest of the ilium | ad. 


Scarpa’s triangle, close to Poupart’s ligament in front. On 


of my patients said it was as if someone had knocked him 
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“in the groin, and in the back,” the pain was the dull aching 
pain of a bruise. 


[ have seen but two cases in which this area only was 


has 1 ) Ss appeared 1 conjunction with t urea 
LI Oy ly wl 1 it was very ll nplet | 
[1 OD the t y cases In which this ( ippea ed 
t ( t Lit l \ S rly compl! t 
| \ } 
| } 
- Bod } 
| / i / \ 
. / f 
a a 
| \ itll 
4 j 


( ) ( 15 (Dr. ( 2) 
} I va t a 
| ell. 
] 
L) ri Ss i $ » a 
) | l 
N \ ) ve | () i 
\ | | No phys | 5 
I 
(a -“Criura 
= 
| ») «iis " ul 


i it 1 l $ reas on the iront tl igh 

to upp i dis The Cast | ! l t Lif? 

yt p } l thnel was sone tiie 
V1 l'} ( V1 \ s dressed U} P} d 


co 











26 ON DISTURBANCES OF SENSATION WITH ESPECIAL 


on both sides. This I take to be a case in which by a lucky 
chance this area above of all the lumbar areas was affected 
and it shows what I take to be its limits fairly well. It does 
not seem to reach the middle line behind but its most pos- 
terior point li s three inches from the middle line just at the 
level of the fork of the buttocks. This area shows to a 
greater extent than any we have yet seen the alterations 
produced by the limb; for here both the lateral and the 
anterior flaps are pulled out on to the limb to an enormous 
extent. It has two maxima; one especially well marked 
just above and to the inner side of the knee and one situated 
close to the great trochanter. The pain will be described 
more fully later on, and at present it will be sufficient to say 
that the great feature of the pain corresponding to this area 
is its shooting across the thigh to the inner side to end above 
the knee. 


I have only once been fortunate enough to see this are 


marke d out complete ly by he rp S zostel (fio ()) os stiy 
occurs either with one or two areas above it. 
m@ / 
{ } { f 
} | 
! \ | } +4 
/ » J \ \ 
4/\ | \ 
. | | j j 
—/ 4 1 we Se | / 
i j ‘ } j 
\ ' \ . % | 
\ } \ ' 
1) j \ i / | 
} ' 
Vf \ ib fo \ 
Y | / 
‘ i | | | \ \ 
A<\  T-AANI v \ 
Fic. 9 
I wt ribution of t pe } ( N 


Case 10.—William E., aged 11, Oct. 16. 

Kruptior came out Oct. 2. 

A week before this he suffered from headache and pain 
stomach. He shivered and complained that he was cold and had 
pains all over. 

Then pain ‘‘at the side o his privates” came on and finally 
pain over the front of his thigh. 

Weak, weedy looking child. App tite bad. Bowels ope n 
every day. Nocough. No physical signs in chest. 


1 
I 


a — 
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From this point downwards to the sole of the foot there 
are no areas which become tender in consequence of visceral 


s excepting, as I shall show later, when some 


sreat change has taken place leading to universal tenderness 
Thus from the visceral aspect the remain- 


ing skin in front of the thigh and leg is 


+ 
di sere. 


untracked 


iss on to the posterior aspect of the thigh. 


Sacral Are as. 


Tl skin now to be considered comprises t] 
Pern Si im and Peni portion of the buttock and 
poster pect of the thigh as far out as the posterio1 
bord ( rnal hamstrings, the upper median portion 
of the cal t ' the f The areas which make 
up t! SkIN ap] r with decreasing lrequency trom 
above downwards, and if one of the lower ones is present 
it 1S ] t .ccompanied by one of the ar 
above it Thu I cannot give a case of visceral diseas t 
shew eacl 1 separately but must show how the additi 
of ea ters t extent of the total skin affected 

Pig. 33 yW tra skin which is not uncommonly 
tender 1n } uffections of the mucous membrane of t 
bladde The case from which the figure was obtained was 
that of a man from whose bladder a piece of mucous mem- 


i 


brane was accidentally removed in the jaws of a lithotrit 


In a second case an exactly similar area of tenderness 
r the bladder had accidentally been washed out 


instead of 


appear l aft 


with 1 in 20 carbolic acid with a harmless lotion 


This ti 


f skin when bilateral is characterised by a small 


idern 


bra closely adjoining 


ss over about the third or fourth sacral verte- 


a saddle -shaped area on the back of th 
I 


thigh ; it extends into the perineum and-covers the whole of 
XC¢ pting at the extreme root wher 


iat I have coloured small portions of 


I believe that thi 


re ality 


liter¢ ntly in p! ites 1. and II. 


c “pe 


wn in fig. 33 is in 


+ 


made up of 


Vs occul 
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toge ther it is « xceedingly difficult to sé pal ite them. How- 
ever, I believe that in some cases of prostatic disease the 
area marked 5 4 on plate ILA, extending forwards to a point 
just in front of the anus, was not affected. In a case of 
stone impacted in the ureter it certainly was not tender 


whilst the front part of the perineum was sore to the t 

Thus I believe we have here to do with two areas one of 
which is so small that it may easily be missed and is situated 
over the sacrum reaching as high as a ( 


to the second sacral spine. It passes forwards over the 


coccyx to the skin around the anus. It alsoin all probal 
takes in the inferior half (or even the whol oI 1 C ns 
penis with a small portion of thi inferior surta OL the n 
of the penis. 

The remainder of the tract of skin figured (1 3) 
corresponds to a second area tne ¥] il -} lendal 
occu) ies almost exactly the pa ts 1n cont t wit ( l 
sitting. In addition it occupies the whol t 
und the remainder of the penis 

In these two areas taken togethe I ¢ - 
inent maximum tender points 1)) 
disease of thi pe lvi¢ viscel Che } ( I 
over the l er part tne sa l \ Lj sib] I OS ) 


ponding to these areas is said to come f m the |} l 
‘shoot into the privates.” The patient also complai fa 
feeling of weight and pain in the perineum and has 
bruised feeling over the ischial tuberosities. He also com- 
plains of the pain ove) tiie ans pel » well k vn sa 
symptom of stone in the bladder. 

I shall reserve a consideration of tl] is mapped out 
by herpes until | have described all the 1 iS OL thls ip; 
for a herpetic eruption so seldom appears over one ar ly 
in this group that a preliminary knowledge of the disti it1on 
of this group is necessary for the due comprehension of the 
herpetic eruptions occurring in this regi 


In profounder disturbances of the pelvic viscera we some- 
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times find an area marked out in the back of the thigh cor- 
responding to the areas marked 5 4, § 3, and § 2, on plate 
Ila. Now the whole of the upper portion of this tract ob- 
viously represents the sacro-anal and gluteo-pudendal areas. 
Subtracting these, a big strip remains down the back of the 
thigh about tl inches in width, reaching to the uppe 
outwards to the posterio1 


part of the calf and extending 
border of tl external hamstrings marked § 2 This area 
hevel ») Ss 1e in visceral disease. 


It has a very well marked maximum point over the uppe 


part of the calf of the leg, which is a prominent feature in 
many pelvic disorders; there is also a second maximum 
situated about the middle of the posterior aspect of the 
thig 

Th in corresponding to this area is the pain in th 
calf, whi » troubl me in some cases of prostatitis. It 
iS 1 l by wal 

I n to this tract is easily defined, not 
loi but because it 1s separated from 
the rest of its fellows. It covers the whole sole of the fox 
and invades the dorsum, as in plate Ifa, 51. A posterion 
flap runs up to a point on the calf about 5 inches above the 
level lleolar lin 

77 commonest tende } int belonging to tl is area 1S 
sit 1 on the sole of the foot about 1} inches in front of 


se points are the seat of pain belongin 


area. Patients also frequently complain of “ac 


soles of the feet,’ which prevents their standing for any 


The last area of this group to be added to the tract of 
skin I have described occurs but seldom in visceral disease. 
It is situated on the outer side of the leg, and swings over to 
the dorsum of the foot. The whole coloured area in fig. 34, 
represents the extent of the tenderness in a case of prost- 
atitis, probably caused by the passage of instruments for the 
first time Now the area over the buttock is the gluteo- 
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pudendal, the area on the back of the thigh and calf is the 
sciatic, the area over the sole of the foot the soleal, and we 
have a fresh addition on the outer side of the leg, and the 
dorsum of the foot. This area is never in any case affected 
alone, and raré¢ ly without the sole of the foot being first 
affected. 

The characteristic tender points of this area are situated 
over the dorsum of the foot and outer aspect of the leg. It 
is to these points that patients refer their pain when this 
area is affected. 

From this point onwards we again come to the gap 
which, as I stated above, is never aifected in visceral dis- 


ease. Thus this gap is now seen to lie between th cluteo- 


J 
— 


crural area on the lumbar side and the fibulo-d 


the sacral group. 


Hi rpes Zosie r over thee Sacral Areas. 


Unfortunately herpes zoster on the posterior aspect of 
the legs is rare, and when it appears over one area 1 
particularly liable to spread to one or more neighbouring 
areas. Von Biirensprung’ figures one view of a case where 
the eruption almost exactly coincided with the two upper 
sacral areas, as we saw them in fig. 33. This case I repro- 


duce in fig. 10. 


Case 11.—From von Barensprung, p. 101. Anna Rahn, aged 
19. Taken in June 9th, 1861, on account of soft sores and bubo. 
Menstruation regular until eight weeks ago. June 11th began to 
menstruate. Menstruation ceased June 13th. In the night of 


June 12th she felt a burning sensation in the neighbourhood of 


' Loc. cit., Bd. ix. 2, p. 101. 
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the left tuber ischii, and the next morning a group of clear 
vesicles appeared on this spot. The eruption gradually increased 
until it occupied the area in the figure. She also had a patch on 
the buttock extending down the upper and inner part of the thigh 
for a short distance. Another patch lay just over the fold of the 


buttocks on the lower part of the sacrum. The praeputium 
clitoridis was affected. 

This eruption seems to correspond exactly with the upper 
two sacral areas. The next one which I figure belongs to 
the next two sacral areas—the sciatic and the soleal. Neither 
area is quite completely represented, but I think the eruption 
is wide spread enough for us to say that it represents very 
fairly the soleal and sciatic areas. It is interesting to note 
how the gluteo-pudendal area is spared. 


4 \) 
v 
} : Sf 


poi) 


Wis 


— 


—a-, 


FI 11 
I n of th erp erup 1 in ¢ No. 12 
C 12. Harriet Ai. aged 53, October 8 
Two weeks ago complained of pain and aching in the feet. 
This aching lasted 2 to 3 days and then the eruption came out as 


a spot in the middle of the thigh. A day or two afterwards the 
uteal spots appeared. The eruption on the foot was not seen 
until a week afterwards. 

Appetite bad for months. Sick in the morning for a long 
while. Nothing in the perineum or anus. Bowels open daily, 
but sometime ago they were very irregular. Nocough. Nothing 
in the chest. 

The pain was very bad until 6 days ago, and the leg was very 
tender. No tenderness now. 
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The Upper Thoracic Region. 


We have now followed these areas of tenderness from 
about the level of the fourth rib down to the thigh, and from 
the sacrum down the back of the leg. I had intended to 
describe the areas for the head and neck, and thus work 
downwards through a second gap, which we shall find in the 
arm, to the subscapulo inframanmimary area with which we 
started. A consideration of the problems opened up by 
description of the areas on the head and neck would, how- 
ever, make this communication of such inordinate length 
that I shall treat of the head and neck in a subsequent 
paper. 

The lower limit of the lowest cervical area which is 
affected in visceral diseases is shown in plate I. and IT. a 
and B. Now between this line and an area on the ulnar 
border of the fore-arm I have never yet seen tenderness as 
the result of visceral disease. Thus we here find a second 
gap, Which can only be filled in later when we consider the 
disturbances of sensation produced by organic disease of thi 


spinal cord and roots. 


Dorso-wul nar. 


Cardiac cases frequently complain of pain down the uln 


I 
] 


side of the forearm. This pain is occasionally accompanied 
by cutaneous tenderness. Fig. 21 shows this tenderness in a 
man with aortic disease, who frequently suffered from par- 
oxysms of pain. After one of thes« paroxysms had passe d 
off he was found to have intense cutaneous tenderness, as in 
fig. 21. 

This area has at least three maxima, thi post rior of 
which is situated over the first dorsal vertebra and a little to 
one side of the middle line, the anterior over the second 
space and third costo-sternal junction close to the middle 
line of the chest. A third maximum is sit lated on the inn r 
side of the forearm, just below the bend of the elbow. 

The pain over this area is of an agonising character, 
especially in cardiac disease. It is said to dart through 
from the back to the front and at the same time to appear 
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in the forearm, usually coming up from the little finger to 
the elbow. 
I am able to give a most beautiful case of herpes exactly 


marking out this area. 


— a / a - Ps SS 
> ‘ / \ 
2 ’ | " 
T= d \ } 
j;™“— ee \ i 4 ( \ — A 
\ i / /\ a | Se ee 
\ } \ rf } }\ ’ oe 
FI 
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] } 7 
( H George R., aged 7, August 17 
| ( yu \ IS 16 No inte | pall No 
coug No p signs \p ood Bowels regul 
Dorso-brachial and Scapulo-brachial 
[ can produce no case from my records in which each of 
these areas was separately marked out in its entirety. It 
is not at all uncommon in diseases of the chest to find the 
maxima of each area pr rfectly pure, but as soon as the 
whole of either area becomes tendei it seems to bring the 


other wit 

It will be better therefore to consider the herpetic 
eruptions belonging to this group before proceeding to the 
tenderness produced by visceral disease. Fig. 13 represents 
a very complete specimen of herpes over the dorso-brachial 
area. ‘The eruption started at about the level of the second 
dorsal spine and a very marked patch of considerable size 
lay between the spine of the scapula and the vertebral 
spines. The posterior and inner border of the arm was 
affected as far as the elbow. In front there were two 
patches in the third space extending just internal to the 
nipple line. 

VOL. XVI. 3 
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| 
To show the distribution t rp erup 1 in ¢ \ 4 
No. 15 sh wed an almost exactly milar distribut 
2p is placed at the leve ft pine of the 2nd dorsa 


Case 14.—James C., aged 27, carman, Feb. 11. 

Feb. 10. Eruption first noticed. No ant lent pain ex- 
cepting a slight feeling of soreness. In fact if he had not see 
the eruption he would not have known t hi 
matter. Bowels quite regular. Appetite excellent. No cough. 
No physical signs. Never been ill in his life. 

Very strong, healthy looking man with enormously developed 


muscles. Has been at work lately carrying very heavy wool-packs. 


Case 15.—John R., aged 34, carman, Dec. 31. 


For four or five days he had a feeling of weight ov he third 
dorsal vertebra which ude him constantly want to | ld s he ad 
up. He frequently has this feeling in the back ‘‘ whenever he 


has caught a little fresh cold.”’ Having recently “‘ caught a fre sh 
cold” the sensation was not unexpected, but he was surprised to 


see the eruption come out on Dee. 30. 
Eruption follows the same lines as Cass 14, except that the 
arm is less affected. 


Always has a cough, worst at night. No loss of flesh. 
Sibilant rhonchus at right apex in fro but at ex behind 
distinct fine crepitations are audible. 

Jan. 11. he herpes has gone. C sid ble pa and 
tenderntss over the second and third dors \ tebra. Also 
distinct tends rness over anterior part OI axXtlila Pa n and ‘old 
feeling down the inner side of the arm. Fingers get bent up and 


numb, so that he cannot move them. 

Note that he is a carman and has been engaged lately in 
carrying sacks. 

Fig. 14 shows an eruption over what I take to be the third 
or scapulo-brachial area of the group. [It reaches the middle 
line of the back about the level of the third dorsal spine. 


] 1 


Its characteristic feature is the area over the subspinous 
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fossa of the scapula, which resembles a small scapula in 
shape. In front the eruption extends on to the extreme 
inner border of the arm for a short distance and a few spots 
appeared in the third space internal to the nipple line. 


_—— a 





k 

‘\ 

I \ 

y 

Fl 

14 \ 
( Lb i awe | ag l iV D) L] 
Eruy ( e out Dec. & For th prey sly he 

| l pai i 1) } 

App 1 N veris 
Jo cutaneous tender 


No cough. No physical signs. 

Fig. 22 was obtained from a man who suffered from pain 
accompanied by cutaneous tenderness due to an aortic 
aneurism. The aneurism came forwards to the region of 
the second rib to such an extent that it was simply covered 
by skin. The area which it occupied is shown in the dia- 
ram (fig. 224A) and it was fortunately so situated that the 


referred: tenderness did not correspond to the pulsating 


swelling. Now if we compare this figure with those 

showing the distribution of herpes fies. 13 and 14) it is 

obvious that both areas ai represented in consequence of 
1: , ’ ’ , . . ° — 

the disturbance produced by the aneurism. But in addition 


third area is present which I shall next describe. 

The maximum tender points of the dorso-brachial or 
upper of these two areas are situated the one posteriorly 
exactly on a level with and over the more’ posterior point 
of the spine of the scapula and anteriorly in the third space 
exactly in and a little to the axillary side of the nipple line. 

The characteristic tender point is situated posteriorly exX- 


actly over the centre of the scapula in the infraspinous fossa. 
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The pain of both these areas is said to pass through 
from back to front and to radiate down the arm, the one to 
the ulnar side of the elbow, the other to about the middle of 
the arm. 

The Dorso-az illary. 

This area is well shown, in plates I. and II., D4. It is 
of fre que ht occurrence in lung diseass 

The maximum tender points of this area are situated 
the one just internal to the posterior border of the scapula, 
the second over the posterio} axillary fold and the third at 
the nipple, which always feels painful when this area is 
affected. 

On fig. 15 we see another form of herpes occupying what 
I take to be the fourth area of this group. It starts from 
the middle line of the back at about the fourth dorsal spine, 


and swings outwards and downwards across the scapula. It 
also affects the posterio1 axillary fold, and goes into the 
axilla. In front, it forms a marked area above the nipple, 
sending a projection down towards the nipple itself, which 


is not, as a rule, affected in this type. 


—\ Pm  fE% 
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Case 17. Herbert D., age d 12, October 10. 

He has been hot, feverish, and restless for three or foul 
nights. Has a cough off and on for years. For the last 3 to 4 
days the cough has been much more troublesome. 

October 9. Eruption came out. 

No pain. No tenderness. 
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Cough. No alteration in percussion note. Rales all down 


left side, and a few on the right base. Appetite poor. Bowels 


Ucl 12. The eruption has developed, and now cGoy 


This area is frequently affected in all painful affections of 
the glandular tissue or ducts of the breast. Cracked nipples 
and over lactation will produce it, but it also occurs in men 


as I shall show later in consequence of malignant disease of 


the fifth spn [It swines round th capula to the axilla 


», and ends in front in a patch 
»~ i] 


The maximum tendei points are situated over the pos- 
terl pat ; \ I lla \ patch, and over : point just 
on a level with, and internal to the nipple. 


T pau ; said to be “‘ between the shoulder blades ”’ 


\ case of pes belonging to this group is represented 
in fig. 16. [t starts at about the fifth dorsal vertebra, and 
swings round the angle of the scapula all the vescicles lying 

ve T border of the bone. In front, 11 


st a presente 1 by 


roup of vescicles external to, and a group internal to the 
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Case 18.—Mary Ann L., aged 38, married, October 16. 
October 1. Pain all up the left side. Shivering, cold, 


feverish. Loss of appetite. Bowels confined. Pain and giddi- 
ness in the head. 

October 6. The eruption came out underneath the axilla. 
Pain contin ied till October 15, und she had creat pain between 


the shoulders. 

Has had eight children. Is now weak and run down from 
suckling a child of 17 months to prevent conception. 

Now the next area below this is the one we started with, 


and is fully described on page 10. 


Conclusions 


is Which 


In this chapter I have described a series of area 
are tender in disturbances of the various organs. From 
the highe St dorsal area (dorso-ulna i have t) vced 13 


areas which fit into one another, and do not overlap to any 


appreciable extent. I have given cases of herpes zoster to 


J 
wr 


show that the erupti in this disease a 
the same areas as those which are tender 1n visceral disease. 
We then passed to the buttock and the back of the leg, 
and marked out in a simil: unner five areas belonging t 


the lumbo-sacral group. Between the lowest of the dorso- 


lumbar croup, and the | 1ohe st ot til lumbo-sacral si l i 
a& gap which is not affected im visceral disease. This gap ] 
shall fill in in the next chapte with the help of organic 


lesions of the nervous system, and a few cases of herpes 


ostel 
CHAPTER II 
THE SIGNIFICANCE OF THESE AREAS 
1.T 
cord 
§ 1. To what level of the Nervous Sustem do they Correspond 


I have described the areas of tenderness occurring in 
visceral disease from the arm downwards and shall now 
attempt to determine the level of the nervous system to 
which they belong. 

Now as far as visceral disease only is concerned thes 


areas might correspond to a cortical or spinal distribution o1 
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they might represent the supply of posterior roots or 
peripheral nerves. 

It is exceedingly unlikely that they bear any relation to 

cortical distribution for as I pointed out above they are 
identical with the areas of herp tic eruptions and they closely 
correspond as I shall show below to the areas of loss of 
sensation in organic lesions of the spinal cord. 
Thus these areas which are tender in visceral disease 
must belong primarily to the lower level of the nervous 
system and must correspond to the distribution of spinal 
segments, spinal nerve roots or peripheral nerves. 

Any one who has atte mpt d to describe the distribution 
of a herpetic eruption in terms of peripheral nerves knows 
how difficult 1t 1s and how seldom the results are satisfactory. 
the area shown on fig. 2. It starts behind 


at the back of the seventh spine, crosses the ninth space 


at the angle of the scapula and in its course to the front 
cuts the eighth, seventh and sixth nbs and finally ends 
partly in t tl Space 

Again the twelfth dorsal nerve passes over the curve of 
the ileum | supplies a skin flap closely resembling the 
trochanteric flap of the sacro-femoral area |p. 24]. But this 
in no way resembles the analgesia in a case in which the 
twelfth dorsal nerve was cut in an operation on the kidney. 


The borders of the resulting loss of sensation were not 
sharply defined, but one gradually passed from complete to 
partial analgesia. Moreover the area of analgesia partly 
occupied the position of at least two pain areas and covered 
neither completely. 

The improbability that these areas correspond to the 
distribution of peripheral nerves is best shown on the limbs. 
For though in the upper limb the patch on the inner side of 
the arm evidently represents the intercosto-humeral the 
patch on the ulnar side of the arm back and front (dorso- 
ulnar ar‘ running down to the little finger represents no 
peripheral nerve. 

Again the gluteo-crural area corresponds fairly well with 


it 


the supply of the external cutaneous and the internal 
cutaneous nerves from the lumbar plexus. But the middle 
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cutaneous, which apparently is more ultimately associated 
with the internal cutaneous at its origin, is never affected. 

Thus it is evident that these areas do not represent the 
supply of peripheral nerves. 

Now if these areas do not represent a corti distribu- 
tion or the supply of peripheral nerves we have but two 
alternatives left. They must either correspona to the 
supply of spinal segments or to that of spinal nerve roots. 


Ross held the view that the pain of vi | disease was 


referred along the line of nerve root distribut but at 
the time his paper was written our knowled f t] ipply 
of the nerve roots was more limited. Moreo ! lepended 
on the patient’s account of his pain most w ry 


ouide. 
When I therefore discovered that the } ! ted 


With cutaneous tenderness 1t was { 
» 9 = ] 4 4 
Ross's ingenious hypothesis was correct lin this 
tenderness a means of determin ppl 
4 ] 4 
herve roowus DY a pi Ys hOgiCal Lathe | | 


method. 


Now if we map out the distribut 
division of any nerve root in the mid-dorsal 
add the distribution of the posterior pri 
Same oot, the result LVact ll 


an inflammation of t lion 
as we have repeated] 

between the areas occupied by her} 

Which become tend mc jue \ 

Thus at first sight it ~P] ed l Ly 
vere correct and that the areas I have 1 pre- 
sented the distribution of the poste) 

But 1 e than Ve y 1) 
communicated to me the results « ni } } 
distribution of the posterior } ts, and } 
iveas O cutaneous tp) \ rol }))} l 
eno mously Thus hn a 1G J l } Sher- 
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rington ol ed no loss of sensation to touch, and he was 
obliged l LadOpt ile POMOWINE WeenIoOUs dk vice. in rde to 
dis ippl t. I hed to 
\ ppl ( : ent dorsal ) I { ded 
1] ts from the fn » the si ul, and 
rol Lt Lb ill l |’ ! had 
ke ( alvid f DO\ und tive below 
rl Wil t ( ! tli t 1d eile .ofs Lis ! inded 
DOVE wet ft DY l > Kil OVeEr WHICH { i \ Ss 

LDS Ss WI Ol ea DY this t 
I rel \ tiie } li- 


] 
Uv '/t l { tly L | l Lat 
1 
j é Lal | 
l l ( ( iL\ l if 
l l repre ht I } pos- 
1} nt | 
~ 1) 
) 
! } ppl 
i o 
} 1) 
I ( 
' } i f 
{ lin 
] | 
I i I 
} I i } ad ead wb 
I ( 
| hn oO} ra ( 
H i } I eClice sla 
] ro i | he 
t and cold not 
1 
l pu l ej ] Was wa 
’ 
f,5] 
hncert palhniul l l 
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Again, I soon found that the borders of the analgesia 
were much less definite in those cases where there was 
reason to believe that the roots were mainly affected, than 
in those where the spinal cord itself was mainly implicated 
Thus my clinical experience, so far, leads me to t 
the areas I have marked out do not represent tl ipply of 
an actual posterior root and I think we ust assume that 


whereas S] rineton’s areas represent tl t) } t supply. 


my areas correspond to the supply, not of 1 , but of seg- 


ments of t] spinal cord from which t t hn pa ris 
If we confine our attention solely to the pl mena pro- 
duce | D\ IScel il disturba Ol ] per- 


of portions of the spinal cord. For we must sup} 


sensory disturbance passes up tl nerve fibres the 
viscera to set up changes 1n the activity of that mel 

+] , a. ] ] 4 

the spinal cord in which they terminate ; nd t t 
disturbances of activity a referred to 1 

] | | 1] ] eS yp 4 

SKIN Which is supphled by the affected seg \ 


we turn our attention to the result roduced by | 


organic lesions of the spinal cord, we find that tl cted 
areas closely correspond ‘i. A ed pa 
areas closely correspond to those whi ppear in tunct l 
disturbances of the viscera. 

But this is only true for the sensation of pain, and 

. . . : . 4 . 
not hold tor the sensation ot 1 ch, eveh W 1 we ! ( 
reason to believe that the substance of t ( 


affected. On testing the majority of such cas { } 


became obvious that the anesthesia to t th | 
indefinite border. One gradually passed from tl 
where a touch was not felt, to one where tl] tie? 
doubt. Thus the upper limit of the anestl 
definite line. On the other hand the upper h | 
of painful sensation was fre yuently quite definit ‘i 
can but suppose that a large nunl of records 
thesia,” in cases of spinal injury, i d 
the loss of painful sensation or analgesia In tl 
eases in Thorburn’s book? it is definitely stated tl t 
\ ( t S Ss ( \ ' 
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to touch was not so marked as loss to pain, and Allen Starr’ 
in his most interesting paper, definitely calls attention, in 
several of the cases which were under his own care, to this 
want of ag ment between the loss to touch and the loss 
to pain. I very case the loss to pain was more extensive 
and more d ite than the loss to touch. Thus I think we 
may ssun that 1 most reported cases of spinal injury, 
unless touc d pain are specially noted (as in Starr’s 


cases) tl lescription of the ‘‘aneesthesia”’ corresponds in 


Now mination of a series of cases of injury to the 
spinal ¢ | itself brings out the close relation between the 
eas of lvesia produced by such injuries and the areas 
ich tend n visceral disease. It also shows that the 
central c t101 f the fibres for pain and those for touch 
diff nsiderably, for the loss to pain is nearly always 
more definit nd more extensive than the loss to touch. 

To sw » tl sults arrived at in this section, we must 
conclude 1 th ;a fundamental difference between the 
a | out the surface of the body by Sherrington 
and b that, whilst his areas overlap consider- 


ly, n not \ lap to any ppreciabl extent. Now 


whilst l d btedly represent the cutaneous dis- 
t it) nerve roots, my areas, at least 

far as 1 ( the tenderness produced by visceral 
diseas I I lly represent the cutaneous supply 


of sear f the spinal cord from which these roots in 
part al But examination of the records of traumatic 
lesions of the spinal cord shows that the disturbance of 


} 
t 


touch is | profound than the disturbance of the sensati 


yf , heat and cold. Therefore the mechanism for the 
sensatiol r tou ln the various spinal segment must over- 
lap, whilst that for t sensation of pain, heat and cold does 
not overlay) t any rate to the same extent. 

us, ynclusion, we may, [ think, assume that the 
areas W! h are tend n consequence OF V1sct ral disturbance 


and the ar occupied by the eruption in herpes zoste) 
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represent the supply of the fibres for the sensation of pain, 
heat and cold, and of the trophic fibres to the skin from 
various spinal segments. They also roughly represent the 
regional supply of posterior roots; but probably the differ- 
ence between the cord supply und the 1 { supply will 
be found to lie In the absence ot overt pping 10 Ul rd 
and the existence of overlapping in tl { Ip} ut 


various levels. 
$2 The Numerical Determinati f ft lreas at - 
Origin rN thre S) rnal Cor 4 


If the areas which | have deseribed 


cutaneous supply of the nerves f 


secment Wwe hall D ible to assien ( 
number. but both in the arm andint! ( ed 
’ *y , , 
DV Lb Yap li \\ aep na ony 

sceral diseast | S ny} I I 
cervical | int dow} 

’ 

nad count upward 

Fortunately ve 
lew ol LIl¢ rea yn? ) 1] | | 
Ol the cord ( the 1} ~) [|] 
: * + + + ] + t ] 
Instructive case of lesion of t La 
first dorsal root. The intrinsic muscles of t 

7 
W ¢ KHOOW Lppl yi) t 


the boundary was a vertical | 

tri ps and ba¢ ot tl LO l 

In the hand thi limiting ling lo} l botl ! L | | 
from the centre of the wrist tot cleft b 


and fifth fingers, the little finger being « pletely 
and others not so. The trunk was anesthetic as | 
level of the second rib in front and it] spin 


cervical vertebra behind. Compare the upper Hn with that 
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in plate I. and IL., or with the upper line found by placing 
together the three herpetic eruptions shown in fig. 12, 13 
and 14, and they coincide in a remarkable manner. Now the 
words limited *‘ with the greatest accuracy’’ makes me think 
that the limit given for the ‘‘ anzesthesia ’’ was in reality the 
limit of analgesia. For so accurate an observer as Thorburn 
would never have described the vague line of anwsthesia to 
touch as ‘** accurately limited.’”’ Moreover I cannot but think 
that if touch, pain, and heat and cold have all been tested 
the fact w | have been mentioned. 

Th I 1 ! we can assume that the area marked out on 
plate I. and Il. by D 1 represents a disturbance in the cours 
of the first d sal. Having determined that the area marked 
D 1 on plate I. and II. represents the supply of the segment 
of the spinal cord corresponding to the first dorsal root we 


. . . : 
cal l w ¢ ht aowhnwarads, and humbper each area as has 


How 1 a! this enumeration corre spond to what wi 
know { cases of lesion of the cord. 

On p. 69 Thorburn gives a case of fracture dislocation of 
the sixtl rtebra. The anzsthesia extended on thx 
trunk ‘‘ h as t eighth rib.” This description corres- 
ponds \ fairly with the upper limit of the subscapulo 
ensifor1 [plate I. and II., D7.] The cord was com- 
pletely cut t the level of the sixth dorsal vertebra 
Now tl th di 1 root arises from the cord at the lowe) 


border of 1 fifth dorsal vertebra and the seventh root was 


th } t whose orig1n Was Ci mpletely d stroyed. From 
concluded that the subscapulo-ensif rm 
l ~ ))} { mt l nt of ti ( d corresponding 
l tl \ ( Lt root. 
\ 17 shows the upper limit of analgesia, 7.e., loss 
pp. I f tl prick Of a pin ina traumatic spinal 
cast My. Horsley operated and found that owing to 
fracture of first and second lumbar vertebrez the roots 


the level i ti | dy of the twelfth dorsal vertebra wer 
firmly matted up and apparently destroyed. The cord itsel! 
was apparently uninjured and pulsated down to the end 
Moreover the area supplied by the lower sacral roots was 
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unaffected. The reaction to faradism was completely lost in 
the muscles of the legs, calf, and back of thigh. Thus we 
must assume that the roots involved in this tissue were de- 
generated. The highe st root which comes off at the level 
of the twelfth dorsal vertebra is the first lumbar. Now 
the upper limit of the analgesia corresponds very fairly 
with the lower limit of the sacro-femoral area vid plate 
[. and II., D 12), which by enumeration from the first 
dorsal was assumed to correspond to the distribution of the 


twelfth dorsal root segment. 


{ 
h } \ 
\ 1} \ } / \ { / \ 
| , ; t 
\ \ { ( \ ( ) | / 
Pitt Wh? 

‘ } I \ } {\ \ ; | \ 
\ i (i. ¥ | \ | \ 
\ | } | j 
wee ee SUN 

i) j } j \ i) } { } 


I 17 
‘\ 
l 

Case 19.—James S., aged 33, fire : { ( H. (Mr. 
Hi sley , Novemb« r, 1891. 

On night of April 14, 1891, went to bed drunk l walked 
out of the window 40 ft. from the ground. Was unconscious for 
three to four weeks. 

C tion on admiss?on.—Marked kyphosis in dorso-lumbar 
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region. Whole dorsal region arched and spine rigid. Summit of 
kyphotic curve formed by the exceedingly prominent spine of the 
tTwe lfth dorsal vert »bra which stands out fully three “quarters ol 
an inch beyond the rest. This prominent spme has a bifid ex- 
tremity and feels almost as if it were two spines side by side. 
No tenderness on firm pressure. 





Lower limbs rigid and nearly 1 nless. The feet are in the 
sition of talipes equino-varus. Feet and ankle joints are stiff. 
In the knee joint passive flexion is possible up to 30° without un- 
due force. 

Com} eve le ss of powel in l] the muscles of thi right lower 
limb. No independent action in psoas and iliacus, but he is able 
to 1 i 5 tl | l the b { DY lifting up the pely 8 On the 
] side he can voluntarily contract the following muscles, rectus, 
\ IS ext l é d l a less exte t vastus iternus ibductor 

scle cluding adducto1 nus. No action in hamstrings o1 
CLiULEl ¢ sla 

Mus front of thigl l tibialis an ; react on both 

des ) ils On tl | S d the hamstrings, calf muscles 
d flexor | s dig ul t, but on the “ht side thes 

scles do 1ct to l 

Muscles ont of thigh d tibialis anticus ict to 

\ 3 ( ) 1 sides Che iscles of the calf and hamstri G 

( i t | l t on th right \ St ne 
! ~ q 4 Gg le than on his left A. ¢ ( 





» 5 l | St ¢ tue areas | M4 17 i ] u 
1 . 3 
i ts ( t 
» s ( ] 1OSt ove tne a iS 1n I 17 1 7nt | il 
Penis i scrotum unaffected 
» S l ti cola | ll St sa ling se ol 
17 a] half.) 
iX\ I S bot Right plar ta fic D ed 
3] ( S lex abolished on | sides 
\ 1 S | No n Ol 
Y} l Discs and fundus ocul 
| i I S \ cal t con Sl S 
H ( Ss S S ul onths | i¢ ud Ss l. 
’ d sphincter ani. Bowels open 
| = 
i LY Ow t M H S opera { H Ve | 
lt dorsal, and first l second 
\ t of t second lumbai the 
f sid og l by a fracture L L itself LS 
ad sot t its } edge was rected lorwards aS Well as up- 
ds bout 45° to the frontal plane. Opposite the 


venth d vertebre the cord was normal and pulsated with 
Opposite the twelfth dorsal the theca vertebralis was 
ich t ceued of a yellowish white colour and pulsation was 


st visible. Opposite first and second lumbar colour and general 


}7} 
Ik 








48 ON DISTURBANCES OF SENSATION WITH ESPECIAL 














appearance was normal and pulsation wa 





twelfth dorsal vertebra the adhesion of the theea to the b 




















so close that it was impossible to pass a prob D 

and the anterl r part of the vi tebra Theea Was O} Le 

the twelfth dorsal vertebra it was adherent to post 
surface of the cord and also to the nerve roots. Th were so 
thickly matted, that it was quite impossible to disengage th 


Made an uninterrupted recovery from the 0} 


[Therefore I think we can say that the area which ru 


} ) 
tract of skin figured on pa 54. wi \ a ( 
_ { » ¢ + 7 ’ , ; 
seque ( ( esk 1 LO I li ( l mem ne ¢ | ( II 
} ] 1 
closel\ selnpiles the rea ul ile Sl 1) Cas ce 


sacral roots reported by Oppenheim. Now I pointed 

above that I believe this area is made up of two port 

and I think we can now assume that the saddle-shaned ar 
on the buttock, with its maximum tender point at t 
tuberosity represents the supply of pain fibres from tl . 
ment corresponalng to the tl ad sac ! t, Whilst the l ) 
above it, with a well marked tender point over tl lows | 


sacral spines, corresponds to the fourth 


whilst the soleal area will correspond to the distril 
the first sacral segment. Thus if the spi 
of the first, second, third and 
stroyed, we should expect to get loss of sensati to pain 
over ab area made up of these four tracts. 

Now Herter and Starr? report a case in which this lesion 


was present, and the resulting analgesia bears a fairly closé 








1A) . f. Psychiat., xx. 298. 27 N.Y. Med. Journal, Aug. 9t 
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resemblance to a combination of the four areas marked out 
by tenderness in visceral disease. 

Now the next area above the soleal which appears in 
visceral disease occupies the outer side of the leg and swings 
downwards to cover the dorsum of the foot as far forwards 
as an inch from the root of the toes. Here it borders on the 
soleal area. If, therefore, our enumeration is correct, this 
tract of skin must represent the supply of the pain fibres of 
the fifth lumbar seoement. 

Here, again, we come to the gap or tract of skin which 
is not affected in visceral disease. Thus this gap is now 
seen to be bounded above by the lower border of the first 
lumbar area and below by the upper border of the region 
supplied by the segment of the cord corresponding to the 
fifth lumbar root. Here, then, our areas of tenderness are 
no help in the delineation of the roots. 

Fic. 18 shows the extent to which pain, heat and cold 


i \\ 


were lost 1 case under the care of Dr. Hughlings Jackson, 
which he kindly allows me to mention. The patient was a 
man aged 27, who nearly two years before admission to the 
National Hospital, Queen Square, had fallen from a scaffold 
In the nght leg we find that the long patch so frequently 


een 1n lesions about this region, extending down the inner 
side of t to the root of the metatarsal of the great toe 


ig unaffected: whilst on the left side it is analgesic. Now 
Starr associates this patch with th third lumbar root. My 
material at present is too scanty to decide this point, but | 


i 


have so frequently found that this area is affected when the 


areas about the knee are unaffected, and vice versa, that ] 


feel inclined to think that it forms a separate root area of 
the form I have shown in fig. 20. It extends from the 
anterior border of the tibia inwards and backwards to the 


middle of the calf. Downwards it reaches the base of the 
metatarsal bone of the great toe and above it is forked, to 


rece ive a ak Wnw rd prot ess ol the area above. Now as this 
area comes next above that already described as the fifth 
lumbar, it probably represents the distribution of the pain 


fibres of the fourth lumbar root. 


VOL. XVI. 4 
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Case 20. ERdwi C., aged 27, laboure G n square 
(Dr. Hughlings Jackson), May, 1892 ' 
August 8, 1890.—Fell from a seaffold. W tat first 1 
conscious, but became so afterwards. 
Condition « n.—Intelligent, he 


Over lower end of sacrum and coccyx is al oul 
vith a small superficial area of ulceration. This beds 
which has evidently at one time been mucl ( { t is 
His motion, sensat nd reflexes above 1 | of the pelvis 
are normal. Cranial nerves and special senses 
Can flex right hip ll. Flexion of left hip} t, but feeble. 
Extension of both hips feeble, but better on right t left side. 
Can extend right knee well. Extensi 
ably less than right. ( not flex either kne his 
back. When lying on his face he ean raise the foot off the 
bed and fle x the 1 cht knee to a 1 oht a ole " | left { t can 
only just be lifted off the bed in this posit his action 
appears to bt aque ail st entirely to the s me I sus. 
Absolute paralysi f both feet, and all the toes Both feet 
especially the left position of simple talipes equinus 
without contr \ 
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Case 21. Henry M., aged 22, June 2+ 
Last week he had a severe cold. He had a sore throat and a 


‘‘ whistling’ cough. 
Eruption came out Ju 19. No antecedent pain 


No tenderness except over the areas of the « iption. 
Appetite poor. Bowels open regularly. No gonorrhcea or 
syphilis. 


Thorburn (p. 132) gives a case of spinal injury where the 
upper limit of the anzsthesia was two inches above the knee 
joint. It was ‘‘concave downwards,” and lower on the 
inner than on the outer side of the knees. This anesthesia 
was caused by transverse divisions of the cord at the level 
of the origin of either the third or the fourth lumbar roots 
As he expressly mentions that the posterior aspect of the 
leg was not examined when the anesthesia was thus limited 
it is possible that this is the knee portion of the area I have 
just described. 

This complicate d area r¢ pre sents so far as I have yet seen 
the distribution of the pain nerves from that segment of the 
spinal cord corresponding to the third lumbar root. 
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CHAPTER ITI. 
PAIN AND TENDERNESS IN DISTURBANCES OF SPECIAL 
ORGANS. 
Introductory. 


We have now seen that the whole of the b dy and limbs 


can be m ed out into areas, each of which I have 


attempted t how, corresponds to the cutaneous distribu- 
tion of the pain fibres given off from one segment of the 
cord. I shall now try and put before you the extent to 


which tl reas are affected in diseases of the various 


It is well-known fact that the pain of visceral diseas« is 
not alwa localised by the patient over the organ affected. 
Ross first ex) ned this fact by the ingenious hypothesis 


that the pain of visceral disease was referred along the 


distribut f the somatic roots which came off from the 
t t ] +} x +] , +1 +1 
sani ( l cord a the sympathetic fibres to the 


01 3 ted He collected a large number of cases of 
pain, I timate knowledge of th sensory distribution 
of certal ts enabled him to say definitely that in certain 


cases, the distribution of the pain corresponded exactly with 


The « ription given by patients of their pain is, how- 
ever, satisfactory, that this important work did not 
bear fruit extent that might have been expected. 

An en is advance was made when Dr. Mackenzie 


d b cutaneous tenderness which is so frequently 
l with the pain of visceral disease. For here we 
nay l mptom which is distinctly more objective than 


that of pan Ly He proceeded to collect a large numbe 


) tenderness was present over one 
or more points, and in the course of this section, I shall 
repeatedly refer to his interesting paper. Although we 
worked inde pe nde ntly and published at the same time, our 
results a to an extent that is very flattering tome. In 
particular, I wish to emphasise the following points in which 
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1. The pain of which the patient complains always lies 
within the areas of tenderness, if these be present. Should 
they be present at one time and absent at another, but 
the pain remain, tenderness is always found to make its 
appearance in the area which is said to be painful. 

2. The tenderness is not deep seated, but is purely 


cutaneous or subcutaneous. One of the best methods of 


eliciting it, is to pick up the skin gently between the finger 


and thumb. In addition, Mackenzie uses the point of a 
pin, but I generally use the broad blunt head of a large pin, 
especially where the area of skin affected lies over a bony 
substratum. Thus Mackenzie looks for tl exaggerated 
expression of pain produced by the point of the pin over the 
tender area: whilst my method of stimulation produces no 


pain until the tender area is reached. 


3. These areas of tenderness bear a definite relation to 
the different organs affected, but in many cases lie at a 
considerable distance from the organ affected. The pain 
produced by stimulation is not produced by any action on 


the organ itself, which may li it a consid ble distance 
from the tender spot. Again, the tenderness may be on the 
right side; though the organ affected lies on the left side 
of the body. 

4. The supe rficial reflexes are usu lly exaggerated ovel 


the tender areas produced by visceral diseas« 


| shall now enumerate very shortly tl reas which 
atfected in dise ases of the various reans, 1a Ss lly S 
the seemental nomenclature I determined in the last secti 
instead of the cumbrous names for the Lr vhich were 
necessary before we had determined their signific 


In diseases of the heart and great vessels, it is easy to get 
un account of the pain, but it is often difficult to demonstrate 
tenderness; for notoriously the most painful disturbances 
take the form of anginal attacks, in which tl patient 18 hot 
in a fit state to give an account of himself. Sometimes, as 


} 1 


is well known, the pain radiates down the ulnar side of the 
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or little finger, and sometimes it starts 


nd radiates up to the chest. 


from this poll 


The first ec 


ave selected for illustration, is that of a 
had suffered from attacks of pain three 

The heart was dilated and hyper- 
was a double aortic and faint mitral 


first of all feels as if he were blown 


: 
aln comes on under the left | ist, and 


the left scapula. It then appears at a point 


— 
—_ 


I 
\ l 
‘ 
st internal to the nipple line. In these 
' i ; . 
nd space 3 inches from 1 middle 
. t + +] 45, ; + + 4 
vi) t e arly to the ne D>, | l t » LL 
it darts backwards and forwards, some- 
+s ] . } | ] 4 
metimes downwards. i subsequently saw 


tacks, and he then had intense cutaneous 
] f 4 1 
ulnar side of the forearm, back and 


+ 


in the supra-spinous fossa at the level of 
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the second dorsal vertebra, and over an area in the second 
space extending from the nipple line to the mid-line of th« 
chest. Thus the tenderness marked out very closely th 
area supplied by the first dorsal segment. In addition, he had 


pain and tenderness over the angle of the scapula, and over a 


point ont » the fourth rib just internal to tl nipple 

Ca 9?2.—J. C., aged 40, draper’s porter. Was ve ty 
College Hospital a few months b 
disease. ‘The heart is now dilated and hy} i 7 l 
impulse strong. No thrill. Double aortic and tral syst 
mur A ial pulsat p to ( lsat 
marked Pulse 84, typ | t oO 

S s fro ttacks of p S l 
four in tl c. He firs ls 
comes on ler le breas cl ing { 
oes to 1 t 7 bo the nip) t 
Sel Ll spac ! it rad sd t 
The uh side of the a nly iffected \ 

] 
al comes | y Ss p l 5 t 
" . 
a uty in speaking I DO l l l oO ) 
| 

wind, and the attack is an end 

On June 22, | had ¢ 
rib internal to the nipple on left sid (2) O 
border of the spine of the scapula. (5) Ove } I ist t ] 


to the angle of the s pula. t) Ove the ul side OF the | l 
of the foreai a (d) Over the base of the] p 
the left hand. 


attact \ began at 10 10 p { I \ 
l oht I Oo ] ul } O 
distress Pulse could not be ¢ ted S { 
low tensio1 

Th s intense ¢ s tend $ 9 l 
pain \ ( d enti y to tl eg Ove I 


In the case of a man, a xed fifty, who suffered from an 
aortic aneurism pointing to the region of the second ril 
tenderness was situated over the area shown in fig. 22, cor- 


responding to the second, third, and fourth dorsal segment 


ileal enn aeceeann . 
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ut ‘ ! Sid yr « S 
! } LSOL, t pain had so sec 
beco G ort of b 
15.U.C. Hi Double aortic l 
| and ws se po ns 
S | \ » right « iddle line in 
ro | loy 
| rib belo To the lef 
» right, nipple lin Su 
4 uv except that there is 
C 
I AC | tside nipple line Diastol 
l nurmur over the swelling 
r P ( | No anginal attacks 
of « 
( I 2 si mid-st l 
ex lla 
L ove D I t tl level of t S Ul 
tl of middle | 
Whils r | s sudd creas t p 
( eal ris \ yma t cutal l 


er case of dilatation of the aorta with dilated and 
ywed the second dorsal segmental area 


maximum pain was situated 
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OF 


over the most posterior portion of the sp 
and over the second space in front. 
the arm. but did not go further than the elbo 

Mackenzie 


showing pain and tenderness over these areas, and gives an 


Clves &@ nulpel 


excellent figure showing the wh 
He 


certain tender points mi 


points out that in a large number of cases 


ike thi 


cases. 


plates I. and II. shows the seements to \ belo} 
according to my enumeration, but I will group these points 
according to the segmental areas of w they are the 
expression. 
First Dorsal.— (q@) S< venth cervical t ul } 
(d) Second Space trom nip} le line to ud- 
sternum. 
c) Ulnar side of bend ell 
second Di rsal.—(a Over the spin na | 
the scapula. 
b) Over the lla I i - 
alis maj yr 
(Cc Over the middl the t ce} 


1) 





in the arm. 
Third Dorsal.— (a) Over the middle of the scapul S 
] 


we low the 


(b) Over the third rib internal to the nipp! 
line. 

Fourth Dorsal.—(a) Over the third and fourth vertebral 
spines and outwards to the vertebral 
border Ol the pu 

(b) Over the region in the lla covered 
by hai 
(c) Just above the nipple itsel 
Fifth Dorsal.— (a) Exactly over thi ] la 


(bd) ‘the fourth rl 
to the nippl ‘ 
In cases of angina pectoris, whether ther 


slons ot valvular disease or hot, we 


frequently find that th 
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areas corresponding to the sixth and seventh dorsal roots 
are also affected. But in addition other areas belonging 
to the cervical pl xus are also well marked. I shall therefore 
leave the full consideration of the phenomena of anginal 
attacks for my next paper on the head and neck. For in 
order to understand their full significance we must first 
know the distribution of the segmental areas of the cervical 
plexus. 

Thus to sum up the results yielded by a study of cardiac 
dist ase .--— 

(1) In diseases of the heart, and more especially in 
aortic disease, the pain is referred along the first, second, 
third and fourth dorsal areas. 

2) In angina pectoris the pain may be referred in 
addition along the fifth, sixth, seventh and even the eighth 
and ninth dorsal areas, and is always accompanied by pain 


over certain cervical areas. 


Lungs 


For the production of visceral pain, and especially of 
tenderness in connection with the pain the disturbance in 
the organ | to be fairly acute. Now with regard to the 
lung we labour under several disadvantages if we attempt to 
find tenderness associated with its disturbances. For the 


majority of cases which occur in our hospitals are chronic, 


i \ 1 
' | ea r Me 
f\ [ f { 
‘ | 
\ - \ 
Fir 5 
] rea l 1S lex 1 < cu I l 
‘ 
(( No. 24 
| re} t l 2nd dor ment 
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and those which are acute, such as lobar pneumonia, are not 
as a rule in a condition to give an account of themselves. 
Fic. 23, however, shows the position of intens« pain ina 
case of acute bronchitis. The pain was particularly bad on 
coughing. The areas in this figure also show the position 
of great cutaneous tenderness. The patient said she was so 
sore ‘‘ she felt as if she had been beaten.’ The signs of | 
bronchitis were far more marked on the right side than the 
left in this case. 
Case 24.—Mis. B., aged 34 


Pregnant seven months. Called to lhe » account of bad 

. - % oe poe | 
cough and pain in chest, which came on four days before. Temp. 
103. Pulse 110. Respn. 30. Numerous ous rales all over 
right side and also at left base. No dulness, Vain on coughing, 
associated with great cutan is t cle ess \ ul 1 S ng 
+ & Pressure over these areas, esp | \ t ( 
back, seems to start the coug] 

She subsequently aborted, and died . 8. No 
signs of pneumonia. lLochia normal. No pain or disturl 
connected with uterus or other orga 

With regard to phthisis which is the lung d 
which one has to depend, an en rm S lnber OI Cases | 
neither pain nor te nderness. Some hay } hn and 
few have definite cutaneous tenderness. ‘These as far as 
have seen so far are those with an rritable « ug! 1] the 
early stage. Many will tell you they have suffered pain 
‘but that has passed off now.’’ Perhay the commonest 

A | 

place is over the same areas as those 1 he, ZY \nothei 
very common area to be affected is that of t] sixth dorsal seg- 


t 4 


ment. The two main points of this area : situated thi 


posteriorly at the level of about the seventl rsal spins IST 


internal to the angle of the scapula and othe 
under the breast. The lowest area or the lowest two areas 
of the cervical plexus are also frequently affected. To these 


areas belong the tender points at the post r aspect of the 
shoulder joint, and those over the second rib and under the 
clavicle. The inner side of the arm a d the axilla are iSO 
sometimes aflected, and not uncommonly the pain and 
even tenderness may extend down the ulnar border of the 
arm and forearm to the ulnar side of the hand 


The case mentions d Onl p. 34 shows th possibl connec- 
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area of these referred pains and the area 


+ 


tion between the 
occupied by herpetic eruptions. A man of 34 years of age, 
with evident, though slight, signs of advancing phthisis at 
the right apex was accustomed to have pain and a sore 


feeling over the third dorsal spine and the spine of the 
scapula ‘‘whenever he caught cold ”’ 1.€., whenever his 
h was worst He came to me ‘* having caught a fresh 


cougcn 
1 


cold,” and this time the pain to which he was well ac- 
customed did not pass on but was followed by a he rpetic 


‘tion over the scapula and in the axilla corresponding 


to the area of the third dorsal sé ement. 
T’bus in diseases of the lungs the areas corresponding to 
t first, second, third, fourth, fifth, sixth and seventh 
lorsal seements may be affected. The second, third, fourth 
nd fifth doi | seem to be most ¢ mmonly attected. There 
iso | pain and tenderness over the lower areas such 


is that of the seventh dorsal but in such cases there is fre- 


tly distinct evidence of dyspepsia, so common in the 


rly stages of phthisis. 


(Esophagus 
sophagus aff rds one of the most definite 


unces of referred pain for here the pain can be produced 


| lowl In several cases the necessity for passing 
izie has bi taken advantage of to discover the situation 

tne } As the bouci passes the patient isa ked to 

! rk I Ith pencil the spots where the pain 1s situated. 
pain is referred to a point about two 
the middle line exactly at the angle of the 

la lis associated with a pain in front over the fifth 


uf-inch internal to the nipple line. There 


sometimes pain inthe back over the sixth and seventh 

pil Frequently pain thus referred is the only 

phenol sometimes cutaneous tenderness is also 
} sent spots of referred pain. 

7 , ' , , 

One of nost marked cases I have seen was in a man of 

65 years who in const quence of diet and treatment pre- 


sented scarcely any pain. The stricture, which was fourteen 
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inches from the mouth, began to close and it was therefore 
determined to pass a bougie. After the passage of the instru- 
ment he complained of a good deal of pain and I found th 
whole of the fifth, sixth, seventh and eighth dorsal areas 
exquisitely tender. The curious upper border of the fifth 
dorsal area with its axillary flap was beautifully shown. By 
the next day this tenderness had subsided and was replaced 
by tender points only. These tender points in turn subsided 
one by one. He died a month afterwards of malignant 


disease of the cesophagus. 


| 
{ t ° j / ‘ \ { \ 
FI 24 
To w t areas of cutaneous t 
cesop , induced by the passag fal (Case No. 25 
The is represent t ipply of the 5th, 6th, 7th, and St 
ments on t left side, and t 5th, 7th, and 8t 


upper border of the 5th dorsal is we 
+ on } 
[The numbers on the posterior view represent t pines of the res] 


dorsal verteb 


Case 25.—Samuel L., aged 64. (Mr. Heath, U.C.H.) 

One month before admission difficulty in swallowing solids. 
Gradually getting worse. Now even liquids regurgitate. Healthy 
looking man. Somewhat wasted. When he attempts to swallow 
milk he makes efforts of deglutition for about 15 seconds and then 
milk comes up again. 

Complains of pain at episternal notch and over a point in tl 
fifth space just inside the nipple on both sides. Also sometimes in 
the back just internal to the angle of the scapula. Cutaneous 
tenderness more or less marked over all these points. 

No physical signs of aneurism. Voice normal. 

No physical signs in lungs or heart. 

No enlarged slands. Liver not enlarged. 

Took prepared foods well and became almost free from pain and 
cutaneous tenderness. June 8, an cesophageal bougie was passed 
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14 inches from teeth but it was found impossible to get it into the 
stomach. Tenderness the same evening as in fig. 24. Very 
similar results obtained on June 15 after similar abortive attempts 
to pass bougie. 

Died in August of complete closure of maligant stricture. 

As the bougie passes the patient frequently complains of 


1 
} 


“choking pains” at the episternal notch. I have occasion- 
ally, though rarely, found tenderness associated with this 
pain, marking out one of the lower cervical areas. 

Thus the most prominent situation of pain and tender- 
ness In stricture of the cesophagus corresponds to the dis- 
tribution of the fifth dorsal, but the sixth, seventh and even 


the eighth dorsal seements are also freque ntly affected more 


The Breast 
Many factors combine to hinder the determination of the 


referred pain and tenderness due to disturbances of the 


breast. For it is notorious that the majority of tumours of 
the breast give no referred pain, and secondly, whenever a 
woman is run down, from whatever cause, she tends to 
sutier fron pain under the breast, associated with tender- 


ness; moreover, the disturbance has to be fairly acute, or 
reference does not take place 


The most perfect example of referred pain in its purest 


rm, was produced by retention of milk in one breast. 

Here tl was marked cutaneous tenderness over the 

fourth and fifth dorsal roots. Fig. 25 was taken from a 
eo 


™ 


a ‘< } JS 
oat The iw P 
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| ) Go / \ ? 
I | | \ 
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young woman whose child was 4 months old. She suffered 
from sore nipples, and every time the child sucked she had 




























pain over the angles of the scapule, over the posterior part 
of the axilla, and over the lower half of the breast. The 
tender area corresponded exactly with that Oot the fifth 


ac yrsal root. 


Case 26.—Mrs. B., aged 34. Is suckling 4 months’ old child. 
Right nipple was sore, and bled when the child sucked. This is 
how he aled, but she Cc ymplains ol pain In t I 1d pa 
the back, between the posterior border of the s pula id the 
spine, on the right side, at about the level of the sixth « venth 
dorsal spine. This pain is accentuated every time t icks. 


Marked cutaneous tenderness, as in fig. 25. No mastit I 
perature normal. 

It is not at all an uncommon thing { vomen who 
suckle children into the second year to ¢ plan [ } 
* over he tip of the shoulder blade.” Mostl such women 
are debilitated and weakly, but I made the following obser- 
vation in a strong healthy woman wil 
18 months’ child to prevent con ptiol Ne) 


] 


pain or tenderness before she put the child 


but after the child had pulle l violei tly f ly L\ 
breast for a few minutes, the pain over t should lad 
began to appear. She let the child suck until he fell asleep, 


and DY that time there was a distinct ( i cutal US 
tenderness over the lower border of tl capula Ss 
accustomed to let the child pull at the | 


2 , ‘ . sg 
mnt, and sh sald tha 


woke in the nic 
shoulder blade was sometimes so sore shi ld not t on 
her stays. 
rT} ] " ; ] + ] ie r 
hus the principal pains nad tenderness 1h dais l S 
1 ] 


of the breast gland and ducts (other than 
to be situated over the fourth and fifth dorsal 


ST tC/ 
Pain in gastric disturbances is almost always accom- 
panied by some cutaneous tenderness. This tenderness 
hes in front between the level of the ensiform cartilage 





and the umbilicus. 
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areas corresponding to the supply of the seventh, eighth 


_ ; 
and ninth dorsal segments 

One « t n St situation pain 1s at epl- 
vastriul over th nsilorm wtilas and a I 
+ ] ? . 
CO piate \ t l IS one OT Tt! maxim ! } Ol 

I 
1 
the sub-scapulo-ensitor! or seventh dorsal area I uses 
7 

) SO-( ] ( I 1S nderness 1s y 

. . ] 
Ly \ } ] ] i] 

] | , + 

I tl wwul é Lot the 1 o4 
< 1) 
pu 

T'} | aol is 1) 

, S 5 ldom 


} I | | ( tract ST ad 
] + + 
! a 1] S Cll { 
a-a 
| ? 
i id ul ! 
ne ¢ S | } 
] 
} | = 


S Zh I presents the ita- 
i in youth who sul- 
mach pain, ac ied 

vol irritant food 


I n i 
ts the full ex t of the 9th 
tal border on the left le represents 
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Case 27.—Youth, aged 14. Pain int 
twelve hours. Intense—keeps him doubk 
tion of the pain by placing the flat of his hand just above the um- 
bilicus, with the fingers pointing to the linear alba. Cutaneou 
tenderness (blunt end of pin call 


fig. 26. 


he abdomen for the last 
dup. Points out posi- 


— 


B wels open. No constipation <¢ d arrh . Ha 


) ] + ° «+ 
P: and tenderness gone next d 


( 98.—M. ] ged 27 o 

l'wo years ago atta of p Ly ng No bl R 
cove | almost ¢ pletely, but was subject to p afte 

} U t; 1891, felt sick ad at 5.00 { \ ed lara 
qua y altered blood. Next d pa lL | of bla 
stutt bowel 

( stant cutaneous tenderness, mostly sit l ov ppel 
ur creased Db ood or by thing warm, but neve q 


[ cannot yet say whether the tendency for these areas t 
appear on the right side in stomach affections has any sig- 
hilicance. 

[ do not think it is possible at present to say whether the 
appearances of one or other of these areas of tenderness 
has any value in differential diagnosis. However the upper- 
most one (seventh dorsal) seems particularly to appear in 
anything which causes vomiting compare Case 1], page 11 
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eleventh segments. Pressure relieved this pain, and to 
show how purely superficial it was, I may mention that it 
was completely removed by an ointment containing thirty 


rains of « ine to the ounce of lanoline. 


) ! i 4 i 
sg j | a 
| } | 
i j | f 
i\ 
\ : / i\ 
' j 


consid le q s. §& times stools we 

q ( ned ( hard lumps. Al 
d 

\ ~ l oS 

( deal 1 t abdo below thy 

bj | | twelfth dor | spn 

T} ( ) end S orse at one than 

situated ji ( us of t tent nd 

y 84 bu el eS W rs Ol <¢ 1ci¢ 
S po tT a is he t] t ti bed S ¢ 
Sup] l Yet firm deep pressure relieves, rathe 
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In this connection a case of malignant stricture of the 
splenic flexure (autopsy) is instructive. The maximum 
tenderness was over the tenth dorsal with some tenderness 
over the eleventh dorsal area. These areas were I take it, 
of intestinal origin. In addition she suttered f n ver 


marked dyspepsia with flatus and occasional vomiting, and 
both the seventh, eighth and ninth areas el or less 
tender (stomach). In addition she developed bronchitis with 
troublesome cough and expectoration, and it w from tl 
that she actually died. With the adver 
developed gre it tenderness in the ipper | l the | 
between the spine of the scapula and 1 d fourt] 
vertebral spines, th point rresponding I { ( tad I 
area. 
— ad 
Fe ,* fr. ia 
/ 5 \ / 
| } | 
] 4 | 
> eaccantl ieee } } 
} | } 
ij } } \ 
} i ; 
h {hh } 
//} \ \ j 
fy j 
fi} \ \ /; 
fj \ g a 
Fi \ 
/ | 
{ } 
1 \ f = = 
T 
re} 
opt 
¢ 10.—E. W., aged 46, U. C. H 
to » beg to feel Ines } 
rl 3 ago mn 5 to 2 ;' 
gave | 1 ! ( Stl} 1On 4 
\ LS9O p t | d fy 
inued on and off ever since 
Losing flesh lately 
On admission abdomen much distended. I ed eous 


tendernes ver left half of abdomen below Dil is 3; 1n Og, 
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Vas prt bably d le to tne dist¢ nsion ol the cut produced 





and not to the destruction caused by the m: 
as itself. Some ill-defined tenderness o right 
3 bel costal b de) 
le « une st le SS In the 710N f the liver 
Zu. 
7 
s Larg es and ( d vocal re 
| i Mi cough and exper 
3S t ipper p ( 
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| nd ninth d il ‘ 
i h dorsal a e leit 
\ ll defined, and S id 
nt ) at nother by the sixth and 
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the J 
ll blada 


\ mass could be felt under 


margin, which was nghtly supposed to be 


in the urine. 


Pollard operated and removed 138 gall stones. All 
pain and tenderness disappeared and never return 


+] ] +} — 
SrTOWTNS made thHell 


February 11th. 


1 
secondary 


skin, and he died on 





Urine contains a trace of bile 


ESPECIAL 


appearance in the lun 


growth was found in the portal fis e. bi ne t 
ducts Now although there was malionant S S | 
help thinking that the pain and tenderness du 
call stones, for the pain exactly resembled 1 in « 
biliary colic in which gall st 1) 
entirely after the operation althou t] lionant 
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the neck corresponding to the distribution of th wer 1 S 


of the cervical plexus; but I have not yet satisfied 1 


the dlagnostic signincance of this pain in the lower } 
the neck 
T ) _ ’ 
1HuUs 1h adisturpan liver t j 
und th nderness appears ov lied ’ 
] a ] ] ] 
elg! 1) and hinth dorsal omel had ) 
the tenth dorsal on the rig l li | | 
l cted the } n ad tenderness so | 1 
ninth dorsal areas but thi I t 
. } , 
ruie also implicated re or less 
Kidney 
} n i caiculu l S - 
t ? | } < S 
] 
aiw ) rmed t ] 
the } hiss lL tol l 
rit ] l ll D a I } 
lit nal ! ( 1) 
the } nis 1d t } 
I 
pout ti first lumbar s 
val 7 » th { ] 
i t t L A 
th kre | 5] i I 
] \ 
Lelia l SS Lily \ 
ubtac | } l ImNpI ! | 
I 
l ! ! t i t i 
tl 1 i I l 
’ ’ ] 
icy a vel a ul } 
! L 
l ! - | ( i i 
Wne } 1 Save ll 
S Vln a 1 I 
[ first saw him is l i 5 
loc ed OV t tip tl l 
crest of the ileum Che whole | 
] ia P 4 ] 
an area MarKkinYe OUL cell telith, ¢ Ve Sill 


areas. No caleulus had passed. pon le bv tn ne 








im of eleventh dorsal). Then it spread down the 
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in attack which was similar excepting that the 
lually spread from the region of the tenth dorsal 
upper sacral region and to a point in front just 
rt’s heament 2 to 3 inches from the middle lin 
{f the thigh to the knee; then to ‘‘ the bottom of 

h the perineum to the urethra In this 


uid he passed a uric acid calculus. 
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? D l 37 4 wee 30, 189 \ 
ty passed a s ( te col andthe s ( 
Pa ( 9 rney lL] S l 
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4 Wi I { » 4 } , 
p ~ VU Halysis { r said t De 
3 | l al ( pain a vVé 
Lately have been mo uU 
I he had had an a < or c, | 
l } rhe pain s s behind at about t tip 
b and runs forwards to a point in the k ¢ fossa 
I Ss 1 l S ( tre } ute | St i OVE 
al I ( t passes to ano ry paint il focu 
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in the pubic hair close to the root of 

down the inner side of the thigh t 
t above the knee 

the point over the pubes retr 

He says the pain is lil 


1 ~ - 
of the inner aspec 
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over the area of the tenth dorsal, produced by the rough 
manipulation of an examination. 


Thus the kidney is particularly associated with the 
cutaneous areas of the tenth, and to a less extent those of 


the eleventh and twelfth dorsal and first lumbar areas. On 


the other hand, diseases of the pelvis of the kidney and of 


the ureter, em to | particularly associated with the 


1 4 Fr ‘ ] ] — ; ] 
leventh and twelfth dorsal and first lumbar areas. 
lest S 
. 

l'} t t satisi { \ S the kKianey ng ) 

Lilie { t ( aiseases OF this organ » pl Luce 
I 
} ( pter 1V 
] } ] i > 
Ll \ t ! hom one testicl ui not 


s \ I t ( rs I his Work | cKked 
] 4 . 1] ] 1 < a rm) 
t 1b swelled und pecame } inful. The 
+ 4] ri f 4] +. f+] : : ] 
l the tip Of the twelithn rip | hind, and 
A 
4 + 4 4 + - 1] +1 
ist 1 nal crest ll iront odaly enough n th 
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] 3S ( evo ( ( nin 
N J S | S oO Side 
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+ Ss \ 
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) ‘ ) > i »¢ 1 avd ( na 
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| swelling « be distinctly fe In t erect 
. } 
i ¢ De pre ssed avgaluns l ( ( 
— ) a p ] 
Lhe t is very tender, but the cutaneous tenderness 
S which 1 saw him marked out thet th dorsal 


l l 1b The rignt as rit have bee expected). 
Mr. Barker rem l the testicle, and he left the hospital Feb. 


Again in cases of true traumatic orchitis when acute, 
is intense pain over the loin and sometimes tenderness 


the area of the tenth dorsal segment. 
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Thus the testicle seems to be peculiarly associated with 


the tenth dorsal spinal segment. 


Epididym is. 


Epididymitis is mostly gonorrhceal in origin and is asso- 
ciated with considerable pain when acute. In an ordinary 
moderately acute case the pain: situated over the fifth lum- 
bar and first sacral spines behind and just over about the 
internal inguinal ring in front. These spots are generally 
tender and correspond to the maximum of the eleventh dor- 
sal area. Sometimes the pain and tenderness are as 


fig. 32, and thus correspond to both the eleventh and twelftl 


areas 
\ j)\ | \ | 
\ ; \ / 
} 4 : ( { \ 
{ A =. * 
[x %\ { » | 
™™ “4 1 \ } { 
i j , aes 
| J \ | ] 
i j {| / 
J \ Vg 
Fi 2 
To 
pain and ( N 


area I t ¢ LD I 2 
area 

Case 35. ad K., aged 28, ey... 3. H.. casualty depa tment 
May, 1892. Had a “running” for nine weeks. It stopped 
week ago, and next day swelling came on in “ privates.’ N 
well marked epididymitis. Left epididymis swollen to size of 


small apple, and very tender. 
Pain passes from the point D (fig. 32) to B, and thence round 
the .crest to the lower part ol the abdomen and upper part « 


not sharp or shooting, but is dull and aching, “as 


groin. It is not 
if someone had kicked him.’’ Cutaneous tenderness, as in fig. 32 


It is a noticeable and instructive fact that although th 
epididymis is exceedingly tender to manipulation, there is no 
cutaneous tenderness of the scrotum. Thus there is fre- 
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quently considerable cutaneous tenderness over the outer 
border of Scarpa’s triangle in a situation far removed from 
any of the affected structures, but no cutaneous tenderness 
over the epididymis itself (7.e., scrotum), excepting at the 


upper portion, where the skin is supplied from the twelfth 





[f the epididymitis is very acute, the tenderness may 


become very tensive, reachiln to the inner side ot the 
knee and the out side of the thigh, and it may even spread 


into the ] neal area, jumping trom the lumbar supply to 


that ot t eas 
, 1 5 
( ( | \\ { ) | ( H. (M H I \u- 
Cus ) SY 1) philis 
i fi ana Fy) tes 
{ ) ( Sic bie s oe ( testicle, b bod 
and « | | lid 3 | ila tend Bod sO 
S | | ! and very tendei S) ‘ 
. . } 
l S ( S l idened La 
l No t d P te 1 
{ Te ] ! » LU0.6 
P | | al nd upper sacral g 
é » tl Du [t lso ds dk 
l S t l d to th Da ] 
> r \l or ) gf jl lt No ma l 
a 
| 3s particular ssociated 
] 1 . 
l ii os t Sul e 5 
Bladde) 
t t ; ladd 
Ss nat the pal stone in the biadd 
éé ] 4 & 41 . fal 11 - 
may be experienced not only in the region of the bladder and 
perineum, but may radiate widely in the course ot the nerves 


of the lumbar and sacral plexus, the patient complaining of 
a heavy dragging sensation in the groins, extending down 
the outside and back of his thighs and not uncommonly ex- 
perienced in the soles of the feet.” 
[ have met with no case, so far, which showed this wide 
distribution. The patient usually complains of pain in the 
VOL. XVI. 6 

















ischial tuberosities. Sometimes this pain is 


the gluteo-perineal (third sacral) area, for the 


area in the figure. The pain was caused by thi 
removal of a piece of mucous membran 


during the crushing of a phosphatic calculus. 
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perineum—pain at the end of the pe nis and pa 
by tenderness. Fic. 33 shows that this pain 


plains exactly of this pain, and the tenderness « 
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return again after an interval; but t 
be continuous. In all my cases thi 
relieved when the urine was drawn 
patients had retention several times, 
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itis quite without tenderness. But after examination these 
same cases often showed marked cutaneous tenderness 


correspol to the tenth dorsal area and to that area only. 


( tU \ im arried. U.C.H. (Dr. spencer) Aug. 


Noth rbdom« Body of uterus retroverted. Both 


ovaries | l easily felt. Both tender, right one more so 


P causes pain in the loin a little to the 
e at the level of the second lumbar vertebra 
1} 14 inch to the right and 1 inch below the 
| 
( tend ess especially after examination accurately 
ply of the tenth dorsal segment. It shows 
t | t | to the anterior superior 
Ss} er border of the tender a 2. 
: 5 t ddle lin 


t Cs )D S$su ( ng } } 
} ] 
; } LO CO } all 
I D S sO 1 ( ed toa 
; ; ] 
) i b the w cus 
| Ss ou hat ltitul 
} . | ] 
I Live est Lu 5 1 erres ] 1h na 
1 
the tenth dorsal area 


\ | of tl \ é the stump 1s metime 
tend el} ved fi >, some ovary and 
t vas lef t ne sid right) and the 
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Spontaneous pain was almost completely absent and the 
patient was bright and intelligent. After « s<amination she 
had some pain and deve lope d the tenderness over the areas 
in the figure (fig. 35). Thus pain and tenderness trom the 
ovary seem to follow a line corresponding to one segmental 
area higher than that from the tubes. This I believe to 


be a valuable point in diagnosis. 


( 12 Eliz. U.C.} yr S 2 
In J } IS9] pt 1 i 
and | ibes i} , | } 
creater } { 
right ¢ ury S ! { 
The uterus is \ é l 
sicle Rig p ¢ | ( 
] | ; Ty 
touched. ( it | 
Strong, he ] ( o 
und not « S D 
right side than ( 
ous tenderness we 
Subseque 
and she is now bright and 
It is well known tl 
tumour the patient complains of p 
region of the lol l fo1 wl ich 1 1Or} l IS Ireq 
is customary to place a small pillow unde | 
this pain. In a case in which a tubal foetation was removed 


by operation the tube and broad ligament were much 
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produced by the passage of the Playfair’s probe were vi 
instructiv \s the probe enters the external os the pat 

complains of no discomfort. As it as ls the canal 

begins to complain of a pain over the low 

As the prol lvances still further tl t 


and is situated over the last lumbar and t | spin 


and the in in front O) patie peatedly 
said af t have pain at t! 

shooting t my legs and 

Lo } 
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Pa ws duri) ] and after Labour. 


During the first two stages of labour, pain appears ove} 
two separate points The so-called ‘* niggling pains” caus¢ 
pain over the upper part of the sacrum and in the groins, 
whilst ippears later over the extreme lower part of 


the ba the res 1 of the sacrum and coccyx 


The following ea mn which I induced labour at seven 


halt nths shows this very well, and gives us the 
these pains. The thin bougie was 
( 1) nd I left her free from pan 


—_— 
ee 
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the mght, these lower pains had got the upp hand, and 


pl ictically all the pain Was situated ove ie lowe) part ol 


the sacrum and coececyx and in the perineun 


Atte pains il caused b Clie ru peline Ss, 
AX ( that Lay eel left be 1a t l 
they seldom occur if the ut iS 1s well L « uly | ied 
alter the expulsi Nn OT ti piacel I l 
at the time by the administrat ( : Chey h- 
mical, coming on and pas Ings on c hi, tl e€aci tly 
“ » 3 ] { } 4 1’ 
accompanied by th passage ol C1ol i i} | 
accompanied by considerab! tenae 
and follows the areas laid down in t > Po} 
Case 44.—Mrs. L. U.C. H., Midw y D 
Second stage of lal \] O 
Ul ld Dp bel! ne b \ A 
Pains rou ad the | { lil ) 4 | 
back Very marKkea cuta 5 ! i 
half of each diagram \ 
be l LO r ld Vy l l l ( ) 
t side ( { 
Conf i 45 hours ( i 
cutaneous tenderness 7 ( 
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n vered su ial, 1 ( 
lie. 387 shows the cut 
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wolmah whos S was d ly | 


cutaneous tenderness ily - 
ponding to the tenth, eleveit 

There was no sion of reteren¢ to t l 

back of the thigh. She said that 
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the lower part of the sacrum), but this time “ she did not 
know herself,” for she had no pain over any part of the back 
excepting where she “ now has them.” 

It might perhaps be objected, that the few instances 
[ have given of tenderness in the skin associated with afte) 
pains were open to doubt in that women were notoriously 
‘hyste * Pig l think this objection is set aside by the 
3 women whom I visited within 48 hours 


of lal , §2 ch well marked cutaneous tenderness, 


that I could pit out on achart. Thus, in my experience 
of hospital patients delivered by students, 30 per cent. showed 
SO] ( tenderness within the first 48 hours after 
lal \foreover, my impression is that this tenderness is 
L\ W t 1 thos Cas in which the child was born 
hel a th, val of the « et ’. and ln those cases 1h which 
t bi ( ( l it Ssothe be 1111) ( thi 
y l LI lat 1} I thie Pp ll und tel ler- 
ness pi ( icuation of the uterus 
| [ e piladadder Ca 5 s referred } ] d 
( ible et ol areas Anythn 
\ y { ¢ ment and espe lly tl er - 
pro} caus pain and tenderness over tl 
| | ( Sst cond nd evel hrst sac ul 
() { hand 7 ! 1 contractions { the iterus 
: . 7 n ove the eleventh, twelftl nd 
< S ( [ tl l with o« l ] I] 
t | ba ment 
ra a l Pe / / 
| | have considered in this chapté 
] 4 1] 4 
i l il \ { LULEDS 


ll ¢ eral ribs and does not follow the lines of any 
Ol t uf 
2nd t tends to form bands round the body and thus 


Ik CISt ot the abdomuin | viscera the pain may be quite as 


marked in the back as over the abdomen. 
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Sra. It is mostly associated with cutaneous tenderne SS, 

which may be quite as marked at a distance from the af- 

fected organ as in its neighbourhood. Thus gall stones are 

not only associated with tenderness over the area of thi call 

bladder in front, but also with tenden ver the mbs and 

spine behind. In the same way intestinal disorders may 

cause a band of tenderness extending round the body, 

only in the loin but also overlapping the summit of the ihac 

crest on its way to the front. 


Now I was long 


ago struck by the fact that n feetions 


of the peritoneum the pain and tenderness differed funda- 
mentally from that of referred pain, 1 t, alt igh the 


pain is well localised, it does not foll ( 
nerve areas. Thus, for instance t l t will refer th 
pain to an area both above and below t bilicu 

at the same time complaining of any pal the | 


Moreover, there is no true cutan st lerness 1D ] - 


tonitis, and the tenderness that is ] nt diff funda- 
mentally in character from that whi my ferred 
pain. If the skin only is picked up | 

and thumb in a case of acute peritonitis the patient com- 
plains of no pain, but directl . 
the abdominal wall are included 1 I t] | ( 


complains of intense pain. Thus firm steady 


a rule relieves referred abdominal t 

pressure between the finger and thumb, « ven the ] r 
of the | thes, BGC ct elit ts ) I 
peritonitis light cutaneous stimul it 


aitt fundamentally ihe tendel I 

present all over the abdomen m 1 to 
the pubes and from one « 13 the 
never appears at the hele ot } la Ve [ in 
and iliac crest. On the other hand, if referred tend es 
extended over the area just mentioned, spots of tenderness 


would appear to a certainty ove 
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ula, over the costal margin in the eighth 
ninth spaces, over the twelfth dorsal spine, over the 


nd over the last lumbar and first sacral spines. 








Thus tl l terhness oO! peritonitis only makes 1ts appearance 
over those points W re pressure, XC., Can actually affect 
] 4 ] ] + 
tine } tol l . lst referred abdominal tenderness 1s 
ulways ] er bony points, where pressure cannot 
1 4 4 ] ] 
pe SSIDILY } a hy ¢ the abdonl ul LVILY ¢ Its 
content 
Phir | that however great may be the pain 
sed } tonitis, the abdominal reflexes ar not 
¢ ore { \ id have been the case if the tenderness 
had | 
( } lia J zed 42 ed, U.C. H. (My. Beck 
W i N 27 ob ict of the | ls 
H had bs bel bu years 
s ( ( tipation bB S open twice a 
VY ls ] oO} ( 
; Sudden } part « bd efly 
} WwW ling ill 
\ | i WhICc S vo t 
i Ye! l Has passed fia ( had 
dec November 20. Had not \ ited 
eXce \bdomen soft, but distended rathe 
| \\ bdomen t panitic to per 
N ire, that al 19 W 
“4 T ] ~s { *) | T ST 
l a ness 5 pletely 
| $1 bac d 
ra SS tip 
( l | I] Ss 
was d | ly p t over those points wh the 
( l be d irbed by the} pul: 
| b ( ( volvulus of t Sik d fi ire 
lM bee pe ted al Ce | colon and gut 
i L\ ( l be ( é is of 
p g¢ thes ittle thin pus escaped. 
) ) ( S vere well defined patches ol 
1} that these cols had rmed the lng 
' l} c scess re rehe l down » the 
vis and was l to be connected with the left Fallopian tube. 


Abscess cavity was drained and the woman did well. 
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I now give 


foration of the vermiform appendix 


OF 


ES 


a case of periton 


SENSATIO?} 


itis 


( e 46 Mary Ann B., ag t 
Barker), Dec. 5. 

\ r 26. Pain in abdo1 I 
wi De | 3. Be sO 
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In contradistinctio1 to the t 
of strangulated hernia in which cu 
the tenth dorsal area was very mar] 
well the tenderness in the loin wl 


whole bandlike a 
second C 


tenderne 


deve lope 
ss did not r 


Case 47.—Hortense D., aged 68, 
Beck). 

For six months has noticed a s l 
Jai 6. In the morning 
larger than usual, and was painful. 

brought foeeal matter. 


Janua Vomit 


d peritoniti 


-appear al 


ed six or « 
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ep tenderness, but definite cutaneous tenderness 


: , . ; 
the area of the tenth dorsal segment on the 
nal reflex on right side a little brisker than on 


tion was performed and patient did well. 


eth W., aged 30. U.C.H. (Mr. Barke 


first noticed swelling in the right groin 
t I LCS 

pture came dow ac .. but went back unde} 
hupture came do again. 
Began to vomit. Bowels opened naturally this 
\\ > Ve ( 1u d. 
\ dla 6 a. \dmitted to U. C. H 

lmission very satisfactory Obvious fe 


bt vroin. Abdomen n t distended. No tende1 


l 


pi lpation. Very definite cutaneous tende 
Nas } f 1 } 

p the skin of the abdomen between the fingers 
lerness 1 ed out very beautifully the tenth 
7Nt side, and was ’ definite, that it could be 
times ll SUCCESSIO! to Ol lookers. There 
derness over the he a itself rhus all the 


listance from the affected part. The super- 


I d i distinctly exavgceri ed 
It like a pe 
pal U 17 to the meht nd littl 
el um of the tenth dorsal are 
’ 
S } nl { in and bac 
| and found l the knuckle of lt n 


S pass flat und her | els we 
he d 7 well 
plained of pai the ind and right hyp« 
1s no eu s tend ac 2 
= { t . nd she lied 


tly similar law holds good for the pleura 

s familiar with the numerous cases of 
le’’ increased by breathing and coughing 
mpanied by the physical signs of pleurisy. 
stly associated with cutaneous tenderness 
referred. In order to render clear the 


‘ 
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difference between the pain of pleurisy and this referred pain 
let us consider the following example. 

A man of 36 complained of cough accompanied by intenss 
pain over an area the size of the palm of the hand situated 


over the sixth, seventh and eighth ribs. It extended 


{)] 


the level of the posterior axillary { 


1} f ‘ le ] 
ad forwards r'} 


costal margin on the left side. There was no t lerness 


when the skin was lightly picked up between the finger and 


thumb but the most exquisite tenderness on tl ighter per- 


cussion or pressure with the fi s. Ti no der- 
ness in the abdomen or in the line of t ung f the 
scapula and over the vertebral spines. Uver thi pa ful 
area very marked pl ival friction was idible. N 

pain and tenderness had been referred it would have corres- 
ponded to the maximum of the eighth dorsal aa But with 
such exquisite pain the posterior an lso tl 

portion of this area must have been affected, l true 


cutaneous tenderness would have certainly manifested itself 


I have more than once had the pportunity of seel true 


referred pain accompanied DY‘ ll IS le l s 
one side associated with the local pains ana deep t 
of pl irisy on the otner. 

Another fe t pain ul \ | 
emphasize is its « auction along the li I 
nerves as opposed to those ol the segmental are 
1] be Me eS oe a P 
preuriel } lnk Situ ed hn the nintl tha tent p 
line of the andl Ol ti scapula will 1d c 
these inter-spaces to about tl unibilicus. I 1 | 
] ] ++ ] ; ly; f 4] ; rm | 
vpacKkKwardas it will Cul LCrOSS ULI hin 5 Ul Lit SCV » § Livtl 
and ninth segmental areas and will finally enter the dis- 
tribution of the tenth dorsal segment. Alt] 
on to the abd l iderness ¢ 

' 
( stal porder 1S pass | 
( ) | aged ob U. ( H Dr. J S92 
\\ 5 c } t > I 
~ | d ( i l I t 
l ( \ ) t l + $ l 
] at Ip V stained 
( S t L : ( i i l t 
: , 
s1ze ot ti Dal ( l a a I ( 
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* 141 ] 4 wf } ] ] : as ] 
el1gntn ribs. It extended from the Ik vel ol the posterior axillary 
fold forwards urly to the costal margin. There was no superti- 
cial or cut at s, but even light percussion or pressure 
with the I J >; Caused palin. No tenderness in the abdomen in 
I ( a) ul co] ( th Lp la, ¢ v< 
t] ' } 
| DAS ; ss o Over left bas ! il 
] , ba vow ds, verv marked pieul Iric- 
i Shg : lidation at p nd bas 
Chis } iL | I ping the left sid 
| IS In ¢ Ss I think ve can formulate the follow- 
” statement \ffections of tl serous cavities of the body 
' do not « e referred pain or cutaneous tenderness, but pro- 
! 
1] ] 
di cal pa cl llows the lines of peripheral nerve 
l a th deep tenderness over the affected 
point niy 
CHAPTER I\ 
\ A 4 ‘> i 
17 
l | ! ( i1\ 
lc } } a ) ) { ib the palin and ler- 
3S ¢ | Lt al irbance in their normal a VIbY 
~ l St hn OF ¢ tain somat ! \ 
] + + 
No \ } led t nerve 
} 
( har s us to map { 
ppiLy l S recelve DY hs 
ol } y) t $ he Vis¢ 
( ! It I that 1D tol ti } nal 
( ra } ! tS ar ion 
, 
; ‘ l 
] 
I Libs rly | ] l 
| ) } ) l ble B | ] l 
| that certalhn organs é 
t { } 1 pply ( V) 7 ple rhe 
( | yans m hicl 
’ LLUIE l l a I | 1v’s i ul AL\¢ > 
+ + 1] 
RAL ST a { ( ho Chtel Lito tb Tuli GISCU I LO 
{ ( l Lf Tie it must res V< { hy i) 
I 1888 
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communication in which I hope to describe the areas oi 
referred pain and tenderness for the head and neck. I must 
however, for the purposs of this table state that I considei 
this reference to the head and neck to represent the supply 
of the vagus and depressor, and thus in all those cases wher 
the disturbance of an organ produces direct reference above 
the clavicles I have inserted these nerves in my tabulai 


statement of the segments from which they are supplied 
| 


Heart.—I\st, 2nd, 3rd, dorsal segn 


Cervical plexus depress 
Lungs.—\lst, 2nd, 3rd, 4th, 5th dors 
Cervical plexus vacu 


Stomach.—t6th, 7th, Sth, 9th dors 
Cardiac end from 6th and 7tl 


Pyl ric end from 9th 


9th, Lot Lit { 12th dorsa 
I Rectun 
nd, 3rd and 4 | 
Liver and Gall Bladde Tt 8 9) 1Oth dorsal 
ferha 6th dorsal 
Ce rvical pl 1S Va 5s? 
Kidney and Ureter.—10th, 11th and 12th. The nearei 
the lesion hes to the kidney th mol is the 
pain and tenderness associated with the 10t] 


dorsal. ‘The lower the lesion in the ureter th 
more does the Ist lumbar tend to appea 
Bladder. \ Mucous membrane and neck of bladd« , 
Ist.’ 2nd, 3rd, 4th sacral. 
B.| Over-distension and ineffectual contrac- 
tion 
Lith and 12th dorsal and Ist lumbar 
Prostate.—10th, 11th, (12th) dorsal. 


2.3 : ' 
3rd sacral and 5t] 


















comparing my table with Ed 

double supply of the bladd The doubl ipply of tl 
prostate and ut hed not seem to 1 t | 
think that the results produced by th t tomical 
(Edgeworth) and by the physiol | met ls tend 


that the sensory distribut yvinpathetie « tiall 


y i 
moto nhibit ( 

Before I leave this subject 1 . 
int ! pont ) no Ouv | l 
d 8) } ly ( blad: | i 
tributio! l l point | l 


he + } I 
i 
A « ‘ } ( ] he 
} 7 ] l t I I 
, 
comes from him involuntarily \ t] nd 
h > s)) ul¢ l ver the ( } Ul { { 
f rth S.C) seoments 
| ) he ot} na } } | l 
| ! 
nai t | | I 
corresp ing to the el] htt ! itt CG l na | 
: } 
lumil \ ure nd - 
| ] r 
the condition of the bladder is exact! | 
patient IS quite unconsclou rt a { } Water, 


the bladder will gradually fill unt { tail tO to 60 


ounces of fluid [If a cathete . t ] l the ur will 
sradually accumulate until it begins t lribble 4 

; Py 3 
sphincter from mechanical pressure, a he mndition | wn 
as ‘“‘ dribbling from overflow” will have been establis | 


If, however, the distribution of the analgesi points toa 


local lesion above the ninth dorsal segment, a third condition 
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CHAPTER V. 


On ‘‘ GENERALISATION ’> AND GENERAL DISEASES. 


So far, I have spoken as 1f disturbances in tl ictivity of 
one organ produced pain and tenderness over certain definite 
areas only. If the human organism is otherw perfectly 
healthy, this is so; but after th un | emained 
localised for a considerable time, the condit the central 
hHhervousS Systehl | ( S pl I indly t } l il 
above that in biliary colic, the t 
dorsal area generally male 1ts Lp) \ | 
as well iS Oh th rl l Whe 1 l ( | 
thie l nder Ss List Le ds to DvD i | i | 
appli to th KId1 Spe ull a 
vearu ynne hu pain 
and aerness to } Lcd ) P] t 
spinal | | In all ese cases | ut 
Live ( \ l} | i < 
a unt { é 
S pl DAD! iT I l { s }] 

But there is anot r and Lu 


] 
pain lth Clie ( L l i } | \ 
aistinct cutaneo { iternes \ I 

corresponalng to 6 Litected I i I 

li t pain en l ll \ | : 

, " , , , \ 
atiected, | Nn) lo ! | 1] l { | 
7 ] | 
tl | lh 1d WI1t! Lii¢ (Cll | 3 if 
. } 4 , 23 . la ] t} t 
ot one-hall of the he Gi alla CVC! Ul i 2) l L\ 
] . ri ] ; > ; | ; 
tender. Thus t iast the pain Ol l chil LO - 
duced tena ness over areas WhI1chn bear 1 retat to 
atlected organ. 
> 
But thei l wnothnel ethod by VIC! } ( 
Iti 
DY one Organ may ve UlEMNATL \ ccon hiea | } } Ve) 
an area corresponding to another organ. ( Cal viscera 
i 


uterus and 
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ye anothe ‘Thus suppose pain and tenderness to exist in 
consequence ot the disease of one of thes organs, the next 
area that will b fected when this pain and tenderness 
pread belonging ussociated <¢ hus 
thin t r labour, it not uncommon to find 
, ! 1 under tl ! uted 
vith ¢ \ comes and the 
t | I } La I Li¢ l ! ( | 
( pu no iterus 
\\ pl ititis, we also occas lly tha 
} pl pain the epig pre- 
I is put doy 
: In man as col of 
| 1) i} Bu } 
\ eal, vhateve ul 
pain and tendern ! 
| or tl ld 


\ | pain t 1d 
I 
I 
{ l al l 
i }i l 
| Cll tan ! S 
| } LS \ \ 
t \ Vern ¢ ( 
! i nerits. i rea 
l l nal I \ 
ect | en perhal r a sa 
I 
! I nel ! Val 
} . I 
j l ( rh r seventh a il 
1 , 
[ a }>} I ( ke i ail tI 


l ra 1 ( ed With the \ } 
l ( i s hus the cent I ¢ ctions 
tn ra appear to have d l peciil 
is ( them appear with ease « 1 the 
ins with which they are primarily associated are not 


ppear after every other area in 
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Now the greatest specific resistance 


by the areas of the two PAps 5 and whe 










affected, it is only by a O adual creepin onward [ tl 


until up 1s filled up, and the v 

Ty } ( nn? hion | mav sa , Te a . 
cult sul of dy ha Lc¢ 
the inter-1 strual period, |} d | ! 
pain and lern lo 
dur ! yy cl l ! 
al t! with some uff I ( Cal ( 
chronic cervical ecatarrh o1 | ly) y I 


iree from pain unt | the flow comes on. when tl] 
pain and tenderness over one or more of t lOLLOW 


-the eleventh or twelfth dorsal, first lumba 


areas supplying the pelvic viscei M 
corresponding to the part which is chronically dis 
always most affected. 


] ] ] + * + 
With sheht deerees of ovaritis, 5 


menorrhcea makes its appearan Here t ( 

nan a me tenderness, esper llv aft } 
the tenth dorsal area, in the it nstra 
before menstruation begi this nad i 

P ) be tha tmnea @ fy P 
tens na DY tne time the How is ¢ I | i} 

hi ] \] 
which correspond to the pelvic : \] 

. ; 

over, the areas of the gap may becon 


until at last the whole body and leg, below the upper | 


of the tenth dorsal area, may be tendei In such ec { 
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ous (superficial) reflexes exaggerated, but 


comes exaggerated. This 1s beautifully 


cases where the tenderness remains 


the third class of pain during menstrua- 
ent has some locai affection which causes 
nt visceral pain. This may be some 
ch causes its proper tenderness (which 
| discuss in my next paper) over the 


lid nd front of th scalp. It may be 


ine tenderness over the maxima of the 


be chronic gastric disturbance. caus- 
the gastric areas; oO} it may be chronic 


the well-known pains over the tenth 


i Lhere I two centres ot 
\ l ntil the meet, na tl 
a 
| ( Ul VOaY | t1s 1 t tenade 
pu down is neurotK I 
nal treatment aban- 
= ; 
below the same phenomenon appea 
is males under the influence of 
\ \ l 0 | tiers | | y? 1 I ] 
) TAl) ‘ | nt tl al )- 
Pa WIE! I } ] ind t nder S 
in the nervous system accompanyl 
be put down as one of the most poter 
pci ; 
ution ”’ of visceral pain and tenderness 
ed out above (p. 92) a normal labour is 


y some pain and cutaneous tendernes 
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But the pain and tenderness very rarely overstep the areas 


associated with the velvic viscera. But after abortion 
generalisation “ 1s very common, and although the cours« 

of the puerperium is normal, the patient will frequently 

complain of pain and tenderness elsewhere than ove) us 

representing the peivic viscera. It would appean f the 

resistance ot th nervous system wel nereased 

with the progress OF normal pregnancy to | t] 

of normal labour; but that when abortion 


unprepared for the strain put upon it d 


takes plac ( asily 


Anemia 1s one ot the commonest cau { = 1 
isation. \ patient may be neemic | 
pain ) { nd } og Bu , = 
pain 1 presel } tlisation 
l CID \ men 1} St Lat = he , 
tenth dorsal area rresp lit 


(heart), sever lorsal (s 
(eyes, et If an ! ! ] ! ) 
Ol ulfer trom hyp Metro} I \ 
spl id tenderness and pain \nd y - 
moved this un d S 1 b ¢ l 
the xr Bat e | 
difficulty 1 ! 
t] st ! poll )) n 
tifection ne ! Wh | | 
the hea n wre | 
featul ! y] } ! 
CAS t start point Ey } l 
lune « ial affe \ 
originally in the pain of « lic dyspe} 1 even 
larg number in the pain l 1 | } I I 
pelvic viscera. 

Thus it is not sufficient simply 1 t 


treat the original cause and p Int ol pri \ nal t n 
of pain, but both must be corrected. 
But anzemia is not the only agent which will s ver 


specific resistance of the central nervous system that a loca 
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pain will generalize. A sudden rise of temperature will pro- 
duce the same effect. Follicular tonsillitis or any parenchy- 
matous aftection of the tonsils ‘s associated with cutaneous 
tenderness, extending round the neck from the lower part of 


tin mastoid behind, almost to the middle line of the neck 


ust above the pomum adami. If one tonsil only is affected 
one side of the neck alone is tender over this area. But let 
the onset be sudden and associated with a ris of temp r- 
ature tol101° or 102” ¥. We shall now find the same zone of 
tenderness, but in addition there will be pain and tenderness 
over the forehead, in the occipital region, over the maximum 
of the tenth dorsal area in the back, and at the epigas- 


trium (representing the seventh dorsal), and probably also at 


several other points in the body and limbs, all of which 
represent the maxima of their various segmental areas. Thus 

ise ot t¢ perature | us added, toa simpli area of tenderness 
representing the organ primarily affected, a multiplicity of 
painful and tender spots representing areas which could in 
no way be I ted by the local manifestation of the disease. 

[ have attempted to show how a sudden rise of temper- 
ture may con\ mple patch of referred tenderness into 


n by breaking down the resistance in 


the central nervous system, which normally resist general- 


sation. And in some cases a sudden rise of temperature 
ll produce this wide spread tenderness without our being 
able to recognise any area of primary disturbance. This 


condition is produced most ¢ Sly by true ¢ pid mic influenza. 


In this disease the patient notoriously complains of ‘‘ pains 
ull over.’ and careful examination shows that thes« pains 
ur sociated with tenderness in the skin A glance at fig 
38 is sufficient to reveal the resemblance of these points of 
cutalhe is tenderne to the ‘‘ maxima” of which I have 
sp SO 1 ntl nm this pape In t se cases oO! ih- 
fluenza which have their greatest incidence on the lungs, 
t most prom nt spots are situated over those areas 
V I isuall r in pulmo wy «dist rbances In the 
Lite tinal er Pp, on th ther hand, the maximum disturb- 


ance falls over the spots related to the intestinal tract In 


1enza where the local manifestations in any 


some cases ol 1n 
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one organ were very marked, I have actually seen whole 
spinal areas marked out by tenderness. In every case I 
have selected male cases and only such as had a well marked 
elevation of temperature, making the diagnosis a certainty. 


Moreover, I have only taken cases which occurred during 


the last epidemic, and have not included sporadic cases 
| | 


occurring at other times of the year. 
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January 4. Temperature 100° F. 





(a at cutan S le lerness over the areas o1 rigt hand 
38. H : nd ter, and whole uppe 
L UD t d I I} wv) shed 
( 1 I di6. U.C.H., January 6, 1892 
l'y cal fl »p tu LO05 P: ns lI il, eves 
upp pa i | 
\I | | ( } l cle Ss 
But influenza is not th nly specific disease which 
luces these tende) eas they are sometime present 1n 
1G el | l Mark | LS | nave eve eli Was 
} wh i mn tn temperature ran up very 
dil hi 102° on t second day and 104° on the 
I + + 
i da I y bright 1n spite ol the high tempera- 
] 4 
r na y S i ( ve ll a bvriillal aes riptl l the 
ty of his pal nd the peculiar ‘‘ beaten” feeling h 
d over certain spots of his body. Fig. 39 shows the tende1 
on the third day. As he lay in bed he tested his own 
] 4 { = 4 ] . 
\ na withou | iveestion found the greater humobel 
the tender areas himself and marked them on his body 
me. Such a condition 1s however uncommon 1n typhoid, 
the telmperatul aoes not run up as a rule rapidly enougcn 
luce this wide spread tenderness. ‘The usual con- 
or a i ! ering trom typhoid in the first week 
d of tender more or less well marked over the 
f the t | nth dorsal segomen it! pots 
forehead corresponding to areas I shall discuss in 
l yay i have | VeVe een one case besides the 
l l l( ie Tt | 1) s was fairl wide 
t » t yperatu ran up rathe 
( ( H ged 22 
“J | { D ) 22, 1891 
On « ! D ». 102 He comp! l of 
( i S dl he 
1 | H l pain in t lu cion 
a l ] )4 ( l I { oS OVE! 
l i if Li i Lat ( l us tende!r 
( 7 5 Kit 1b t ith dorsal 
l $ is so ed that he called a touch 
? lL 
L |} CK 








tender band in the abdomen and loin is no k 
but the whole body and head are dotted 
cutaneous tenderness. He himself found « 
over the following points and drew my att 


abdomen and loin, and in the spot o1 
sometimes his back was worse, sometimes h 


his head. 


T ow the a us I cut ( l 
typhoid in w t temperature ran uj} } y (( 


Dec. 28. All cutaneous tenderness | 


temperature now varies between 102.4° and 
stool daily and vomits slightly between mid 


get some cutaneous tenderness over the 


areas. ‘The spleen can just be felt 


of ninth rib, upper and outer part of thigl 


Dec. 31 Typical diarrhoea set in and he 
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= ite 
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Dec. 25. Temp. now varies botween 102° and 103.8”. 
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Jan. 9. The temperature is beginning to fall. Diarrhoea is 
Jan. 16. T ). has not risen above normal. Uninterrupted 


Thus this cast wed atypical attack of severe uncomplicated 
typhoid differing those seen every day in the rapid rise of 


temperature d t fact that observations were made from 
the s ad day $s 
In acute rh at min the very rly staves be fore the 
ints begin tos definitely, similar cutaneous tenderness 
may also appear, tho 1 seldom, and always to a less extent 
thah ll the d s L have mentions | » Tar. | saw one 
case of a mal whom the cutaneous tenderness was so 


ked that he w nt into the ward as a case of ** hysteri- 


lal 
ca diseas temperature The next morning 
,’ nia had und t cuta us tenderness in the 
vial pra-orbital ’ cions had gon 
ER Mpox which 1 fortunate enough to 


As we are discussing fevers it is Interesting to notice that 
the drugs which are so much used to relieve r 
nervous pains are the antipyretics, such as antipyrin, anti- 
febrin, phenacetin, &c 

In all the cases of generalisation which we have consid- 
ered thus far the cause of the diminished resistance in the 


nervous system was a definite and recognisable one, such 


VOL. XVI. ] 
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as anemia, chronic pain or pyrexia. In the next class 
of cases the diminution in resistance is produced by some 
change in the nervous system itself. This primary central 
break down of resistance may be an inherent defect in the 
nervous system of the individual or it may be produced by 
some psychical shock. 

Thus in cases of salpingitis and dysmenorrhcea it is not 
at all uncommon for the pain and cutaneous tenderness to 
lie strictly over the areas which correspond to the organs 
affected until, under the influence of some mental trouble, : 
love affair or a death, this pain and tenderness will suddenly 


generalise extending to the arms, chest and head, and the 


! ' j 
\ ) } \ j 
\ / \ | 
) \ / f 
n } { 


———_ 
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ee: 


Fy 10 
T 
ras! 1 N 
t ’ 12 
() 
I n 
r 
‘ 
] ] ] 
case will be conv t into oO! I nys | \s nas 


the generalisation has taken place local measures cease to 
afford relief, and removal of the Ovaries 01 tubes will only dd 
fuel to the fire by superposing a second cause for d 


resistance. 


This leads me to a consideration of the various forms of 


altered sensation which occur in “ hysteria.”” I should feel 
inclined to divide them into two great groups. 
lst. The cerebro-spinal. 


2nd. The psychical type. 
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tble to watch the 
following 


? 


Stages. 


wag 
marked tenderness 
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(3) The reflexes are unaltered over the anesthetic 01 
analgesic areas. This I believe to be a very valuab | 


tinction. 


iy, 


re ™ rs 
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t) There is almost always considerable limitation of th 
visual field in the psychical type (or hysteria proper). 

Again the prognosis in the psychical type is much bette: 
than in the cerebro-spinal type. 
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er the third and fourth 
on but there is a well 


nself in bed for he says it 
1ents can be pertorn ¢ a by the 
in the lower part of the 

stand and walk with- 

the pain in the back. 

l are lost over the area 


1iOss ¢ 


sensation the 


ned on both sides from 
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Smell ¢ 


cood. Taste good. Hearing cood. 
Very marked limitation of the tield of vis 1 both eves. 





No ophthal 










No ocular paralysis. No nystagmus. 
Pupils medium sized. React to light la dat 
All other erat ery ( e pre ded straight. 
\ppetite poor Tongue clean. Tendency to constipatio 
No physical sign in abdome 


2 i 
He ut si nds 


only passed ; ) 
rta sp. g L020 \ i 
H p| dl \\ lt 
Sy S 7 | | Q 
the loss was S 
only t! le « 
He i cl ( : ( ~ 
weeks 
He was dis« Lt ¢ tL 4 LU eh 
( 6 Mi: G o + 
(Dr. ‘I 
r LS91, } )} 
0 189] 
ches S S 3 
Sh \ { i 
Was sup} 
Phe vo ( ) ) I 
Fel LS9O2 ! 
stop} \ 
GQ} 1) ( QQ] 
hic t I 
| m t I | 
D¢E ul l 
her legs. Was { 


Med 1 sized \ lan 32 Lips some t 
pale. No cd '} and yu | 8°, 
both in the mon t ( 

She lies h bae 
ability to move her levs (Juick to observe t occu $ 


ward. 
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Marked d t field \ lb 
and toas : ( ( S 

No ny IS ( l | S | .) t 
sensat ( } \ 5 Stott lished 

Dp | 


artin¢ \ a 
i i | S : 
A 29) \ll S S 
sunultat 
| ) ( niv | bru | ] 
, 
Pel l \] es St ( i ' 
6 >) P ) t} ) t 
D 7 >) I e | } | l ( ( - 
oO! l pa CK 
rhes ses ¢ nl) d ' 
typ ( it hyst iy Case N i ( it 
Che } 


following ] 
(1) T . tl l l] 
‘ S f il disea 
(2) 7 pl lexes in ( No. 56 
and gl l refi in ( No. 55 1 pres 
t] 
(3) 3 ~ red a t ~ | 


tion at present itat l l : - 
seminated scle1 is t ’ | \ ) 

numbe CAS dissen 1 sx nv- 

stagmus al l opt ul pny, ha been pl tea | \ } 
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to include all forms of generalised 
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is stimulus appears as a disturbance in th 
ver a wide area with its maximum at one 
tie psychical unit which ec rresponded to 
ited. The disturbance over this point is, 
ly in excess of that ove) any portion of the 
the diffusion field goes under the thres- 


n of the stimulus is rightly localised. 





resentation to consciousness, which is the 
f the point of stimulation, is less 
wing to the physiological diminution 


il analeesia of the area stimulated, the 


longer be driven under the threshold 
++ + , ] ] } ] 
etiect produced by the area of diffusion 


the latter will now CO under the tl resh ld. 
ns the position of the stimulation will no 


l at the point stimulated, but somewher 


Of the areas representis the same 


p< 


ther side is normal, a stimulus to the 


j 
J 


eferred to the correspondn 
Li side. If, he wever, the Seoments on 


. , ' 
cted, the stimulus 1s referred to the area 


by the twelfth dorsal or fourth and fifth 
can be seen iron) plates I. and I1., the 
I thes three areas close ly abut on the 
nd, third and fourth sacral roots on the 


ispects of the thigh. And yet a pnck 


further back on to the distribution of 
but to some point in the groin or below 
dorsal or fourth and fifth lumbar), more 


distant. This statement appears to be 
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true for pain, heat and cold, which do not overlap, but is 
L believe not true for touch, for the distribution of the 
touch areas overlaps conside) ibly. 


These facts have an obvious bearing on the reference of 
the pain produced by visceral disease. For the viscera are 
notoriously insensitive to touch and to the stimul cut 
with a knife. Thus after gastrotomy the mucous membrane 
of the stomach can be tickled with feather, ntly 


pinched with the forceps without the patient’s knowledge. 
In liver operations it is customary to stitch the liver to the 


abdominal wall, as a pre liminary to opening the organ when 


adhesions have formed. If the second stage of the operation 
is done without an anesthetic the patient is quite unable to 
say when the knife is plunged into his liver, and after the 
whole is over and the drainage tube in pla vill as] n 
the operation is going to b cin.” The same statement 
apple s to the second stage of an ll Cull ul « lot my,in Ww ch 
the cut is opened DY a cl un cut of the knife. Lhe ¢ uy 
stimuli which seem to act on the viscera are tearing or 


rending in character, in fact pressure stimuli. 

Thus, as our viscera are so notoriously insensitive, and 
ve have never had the opportunity ot ade velo] ng the sense 
of localisation in them, owing to their inaccesil ility to touch, 
it is not to be wondered at that the maximum pain 1s no 
felt in the organ affected. They are thus as regards th 


localisation of sensation in exactly the position of thi rea 
on the skin whose sensation of pain was diminished in com- 
parison with that of its neighbours. A painful stimulus to 
an internal organ is conducted to that segment of the cord 
from which its sens ry hi rves are given off. Ch It comes 


into close connection with the fibres fon palntal se nsation 


from the surface of the DOUY which ilso Lrose Irom the same 
segment. But the s nsory and iocalisine power ot the sur- 


face of the body is enormously in excess of that of the 


} 


viscera, and thus by what might be called a psychical error 
of judgment the diffusion area is accepted by consciousness, 
and the pain is referred on to the surface of the body instead 
of on to the organ actually affected. I do not mean to state 


that pain is never referred to the organ affected. Far from 
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it. The pain is frequently felt in the organ itself, but it is 
“dull,” “heavy,” “wearing,” and not “sharp,” “aching,” 
‘stabbing,’ like the referred pain. 

Thus I believe that the phenomena of allocheiria and of 
referred pain in visceral disease are in nature and explanation 
essentially the same. Both depend for their appearance on 
the law that where a painful stimulus is applied to a part of 
low sensibility in close central connection with a part of 


1 


much greater sensibility the pain produced is felt in the part 


igher sensibility rather than in the part ol lower sensi- 


bility to which the stimulus was actually applied. 


‘3. F hy is the Skin Tender in ¢ SEQUENCE of Vises ral 
¥ 


Disease 


[f impulses pass up the sensory nerves from an organ 
hich is diseased to the cord they will set up a disturbance 
the segment of the cord to which they are conducted. 
Now any second sensory impulse from another part con- 
lucted to the same segment of the cord will be profoundly 
altered. Under normal circumstances it would have set up 
Its OWN propel disturbance in the grey matt r@nd this dis- 
turbance would have been conducted to the brain. But now 
it no longer falls into a normal and quiesc@t cord but 
Into one Whose activity 1s alr udy disturbed. The resultant 
imulus conducted upwards is therefore a very different 
ne from that which would have passed on under normal 


circulstances. In many cases the second stimulus will be 


exaggerated like rays passing to the eve through a Convex 
glass. Thus if any segment of the cord is disturbed by 
painful stimuli from an internal organ a stimulus applied to 
the skin over the areas supplied by the nerve roots belonging 


) this segment will be exaggerated and a stimulus which 
normally was perhaps only uncomfortable would now appear 
to be very painful. 

But in order that this condition may result the central 
connection between the sensory nerves from the viscera must 
be closely connected with that part of the cord into which 
the sensory stimuli from the skin are conducted. Now we 
never find cutaneous hype resthesia or increased sensitive- 
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sensitiveness to pain or hyperalgesia. 
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difference well. 
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1d no reflex is produced by a sharp prick on 
But the shghtest touch produces tl 
an enormous reflex is produc« 
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sensation of touch 





the same way 


mildest heat was 


’ 4 -_ x 
other forms of stimulation were 


Now visceral pain always prod 


of pain and 


heat and cold in the skin but neve1 
goes does it produce exaggeration of thi 


hypersthesia proper. 


This le ids me 


} 


is the relation in 
various forms of sensation ‘ 

We have already 
taneous distribution of touch overlaps considerably. On the 
other hand the cutaneous distribution of pain, heat and cold 
do not overlap appreciably. In this their distribution agrees 
with that of the trophic nerves to the skin from each segment 
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apart from hyperalgesia but the following case illustrates the 
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cold were normal ; in such cases the reflex produced by 
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showed by a study of the distribution 


also found not to overlap. 


] 


nd that visceral disturbances may cause 


cutaneous sensibility to pain, to heat 

uso closely related to trophic dis- 
n, such as herpes zoster. On the other 
ise « ition of the sensibility to 


cnown under the 


ha, pain, heat and cold are profoundly 
IS particula proneness to the de- 
is trop lesion On the other hand 
ted at all or affected very late in the 


nd 


aro ind 


proiou pressure 


lesion the 


ea 
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to destroy the o1 


ll be far wrone in assuming that the 


similar relation to tl 


viscera bear a he 
fibres as the trophic nerves to the skin 
pain. If this be so it will help to 
luced by counter-irritation of the skin 
viscel Conversely it will also explain 
vement in pains of a purely nervous 
ritation, e.g., the removal of hght- 
Ist, 2nd rd and 4th sacral [rect wn 


administration of a purge such as 


think we ynclude that the central 


In Ly C 
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in fibres from the skin and viscera are 


h one another. The central connections 


ul and cold, and tor trophic dist irbances 


] 
ve 


somewhat close association, 
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in 
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the nerves for touch from the skin (we do not know whethei 
nerves for touch exist in the viscera) are widely separated 
centrally from those of pam. As to their paths in the cord 
I do not yet feel qualified to speak definitely 


It is now my pleasing duty to thank those who have been 
so liberal in their help during this investigation. First 
my best thanks are due to the physicians and surgeons of 
University College Hospital for the kind way they hav 
permitted me to use their cases. I also have to return my 
sincere thanks to the medical and surgical staff of thé 
National Hospital for Paralysed and Epileptic, Quee1 
Square, and especially to Dr. Buzzard, my chief, for then 
generosity towards m«¢ [In each repo} from these tw 
hospitals I have given the name of the physician and surgeon 


to whose kindness I am indebted for the case In all cas 


the disturbance of sensation was worked out by myself, but 
in the surgical cases I am indebted to Mr. G. B. M. White, 
Surgical Registrar to University College Hospiial, for .t 
report of the patients’ physical condition. I beg to retw 
him ny best thanks. My thanks are also due to Dr. Bowman 
and Dr. Wood, Hous« Physicians at Queen Square, al d to 


the House Physicians and Surgeons of University Colleg 
Hospital for much kind thought and help in this labori 
investigation. 
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for the protoplasm of the cell-body there is not much 1 


} 
| 


1at 1 
new toremark. The usual reticular appearance has been des- 
cribed in this as in the protopl: 


} 
nat 


Licht b 


and it is also well known t 


in the process 

through the protoplasm 
distinecuishes these 
namely, with 
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between the 


and does not distinguish 


iven ott from the ce ll-body, which ought 


system of classification. Thus there are 


eho adenarons 5 


All, howeve 
may then primarily d 
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and acco} 
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neuric, such as some of the superficial cells 
cortex already mentioned : those which are 
mononeuric, as in the 


which al adendrie 


ade ndric and 
spinal ganglia of man, and those 


of the cerebral 


and polyneuric he dineuric 01 
bipolar cells above mentioned. Th 
ganglia have hitherto usually been believed 
and polyneuric, but 


sympathetic 
to be adendric 

we must now, as it would appear from 

30), Retzius (34), and G 

reality dendric and 


recent ol 101 ‘ajal 


ehuchten 
7 mononeul 
a classification of nerve-cells, 


the umb 


bordinate un- 


cells of thi 
tion-cells of 
Cconce 
whereas 
possessi 
process 
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But thei 
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and sensory cells which was drawn by Golgi, can no longer 
be accepted. At the same time there may still be a functional 
difference between the two kinds of cell, but this functional 
difference may perhaps better be expressed by using the term 
prope tion-cell for the cell of Golgi’s first type with long axis- 
cylinder process, and the term intermediary cell for the cell 


belonging to Golgi’s second type, with relatively short axis- 


cylinde r process. By the latte term is implied that the cell 
n question offers an intermediary link between centripetal 
Impression vhich 1 vy be brought to a nerve-centre by the 
neuron of a sensory projection-cell, and the centrifugal im- 


pressions Which s away from the nerve-centre by the 
neurons Of motor pro} ‘tion-cells. 


With respect to the structure of the ccll-proce sses, it 1s 


impossible to say positively that there is any essential 











142 THE NERVE CELL 


ditference between the neurons and dendrons, but there are 

certain minor differences which can be noted. One of thes q 
is the mode in which lateral processes ar siven off from 
main trunks. From the dendrons these usually come off at 
triangular enlargements, from the neurons without such 
enlargements. The dendrons usually begin to branch quit B 


close to the cell-body, but the neuron also, which was 


supposed at on time not to branch until it reaches its i 
termination, often gives off fine lateral ramuscles very early 


in its course. To such fine branches of I heuron, where- 
ever occurring, the hame of collaterals h 5 Deel iven | é 
Cajal ; this is a convenient term and one whicl way very 


well be adopted. ‘There is further often some difference in 


appearance between tl two kinds of pro when 
prepared by the Golgi method of staining, so that 
experienced observer can detect in the midst of an inter! 
ment of fine fibres d rived from the ramificat ( 
dendrons of nerve-cells, neurons of the same o1 other cell 
traversing the grey matter through the inter! nent ; | 
it is not easy always to say v it is ¥ 

ditteren ( up) l hie [ Ss, peri DS I 

the neurons remain almost unaltered in d ong t 
course, whe the dendrons, from the mai 

thev bran b ! radually small s the ti 


Both ni ns and dendrons have an apparent! brill 
structure. This structu has been mainly investigated in 
the neurons as they occur as axis-cylind the medullated 
nerve-fibres. The current idea of the structure of the axis- 
cylinder of the nerve-fibre, 1s that 1t is composed of a bundk 
of fine fibrils, which form the true conducting part of tl 
nerve-fibre, and which are embedded in a clear substance 


comparable to the clear substance of protoplasm. Thesé 
fibrils ultimate fibrillee of Max Schultz nave usually be 
regarded as completely distinct from one anothe bu 


fact must not be ignored, that in the opinion of many 
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histologists (Heitzmann, Leydig, Frommann, Nansen) the 
nerve-fibrille of the axis-cylinder are nothing but a repetition 
f the reticulum of fibrils which is described as occurring 
within the protoplasm of all cells ; the reticulum having, in 


this case, been drawn out to such an extent 


J 
J 


1e reticulum become extrem¢ ly elong ited and the fibril 


} ( 
f the reticulum, to all appearance, parallel and distinct In ? 


Lact, vecording to Nanse n (25), the appare hit fibrils wre Yr lly 
the optical longitudinal sections of sheaths or septa of 


spongioplasm, which subdivide the fibre into tubes filled with 
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nerve-Dore. ‘he observations ol M iX AHCI ultze », however, 


upon the structure of the non-medullated fibres of the 
olfactory nerve and of the axis-cylinder of the ordinary 


medullated fibres (fie. 6), indicate, with con 
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ness, an anatomical discontinuity of the individual fibrils, and 
this is further borne out when we trace the ramification of 
the nerve-fibre at its peripheral extremity. Here, in many 
instances, as for example in the cornea (fig. 7), and even in 
the nerve-endings of the motor-nerves upon the so-called 

\d-plates, we can observe a complete separation of the fibrils 

hich have composed the axis-cylind r and which are here 
ending in the ultimate branchings of the axis-cylinde) 


[ have here a representation of a photograph from 


» section of nerve-fibres in which the fibrils appear dis- 
tinct from one another, and tubular in structure. In 
photograph, which was taken with an apochromatic 





oil-immersion objective of Zeiss, the section of each fibril 
shows a minute circular clear area bounded by a definite line. 
[ know no other way of interpreting this appearance than 
by assuming it to be really a minute tubule. And it seems 
to me also that the appearance of the terminating fibrils, as 
ve see them in nerve-arborisations which have been treated 
by various re-agents, and as they have been represented by 
Max Schultze in broken axis-cylinders after treatment with 
osmic acid, bears out this conclusion, for it is difficult other- 
wise to understand why we should invariably find upon such 
nerve-fibrils the varicosities which every histologist knows to 
be so characteristic of them. It is easy on the other hand 
to comprehend the production of such varicosities if we 
imagine the fibril to be an excessively fine-walled tubule 
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filled with fluid; in fact it would be almost impossible to 
suppose that under the influence of re-agents such minute 
and thin-walled tubules should not take on a varicose form. 
This is a question which we cannot at the moment decide ; 
but it is one of some interest with regard to the possible 


manner in which nerve-impulses are conducted along nerve- 





fibres. 
Fic. 9 
TRANSVERSE SECTION OF THE CER 4 1f y « GOLGI’s 
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The next part of our subject to come under consideration 
is the relation which nerve-cells bear to one another. It was 
formerly supposed that all nerve-cells were united with onc 


another by distinct processes, and when it was shown by the 
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‘areful preparations of Gerlach and other observers, that 
this direct union of one nerve-cell with another by relatively 
-oarse fibres or processes does not obtain, it was still believed 


that they became united by means of a fine network which 





was supposed to pervade the whole grey matter of the 
nervous system, and which was believed to be formed 
' by the ramifications of the dendrons uniting with one 
nother. We can now, however, state by virtue of obser- 
tions which have accumulated since the employment Ol 
; 
; 
' f 
) \ 
' | } 
| f 
} 


Golgi’s method of staining, that firstly, there is never 
lirect union of nerve-cells by comparatively coarse fibres ;! 
condly, there is not even a union of nerve-cells by means 
ff a net-work of fine fibrils; and thirdly, that every 
1¢ rve-cell with all its processes 15 a distinct and 1S lated 
unatomical unit We can further state with great proba- 


] 


hilitv that the only connection of one nerve-cell with another 
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isa physiological one, and that it takes plac by the adjunction 
of the arborised process or processes of one nerve-cell, eithes 
with the cell-body of another cell, as in the cerebellar cortex 
(figs. 9, 10) and in various other parts, or by the adjunction 
and interlacement of the arborised processes of one nerve- 


cell with similar arborised processes of other cells, as in the 
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Ss an ext mely 


lar grey matter, but also of nerve-cells which lhe in othe 
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the nervous system, and which on arriving at the grey ma 


similarly break up into a fine arborescence of nerve-fibrils 
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not only of the nerve-cells which actually he in that particu- 
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by Hofer that when an amoeba is separated into two parts, 
one of which contains the nucleus and the other is deprived 
of a nucleus, the part which contains the nucleus will con- 
tinue to live, to take in nourishment, to grow: will in fact 
continue to perform all the functions of the cell; whereas 


the part which is deprived of the nucl us, although it does 


1ot immediately die, and although it may still exhibit in a 
less active manner many of the phenomena of amoeboid 
movement, yet fail to take in nourishment, fails to form 
re protoplasm or another nucleus, and although it may 
ntinue for time to exist, ultimately perishes, probably 
from inanitio? t has also been shown that vegetable cells 


r portions of such cells) which are dk prived of a nucleus, 


ilthough tl \ iso can continue to live for a time, no longei 

carry on thel hnutritly functions as before, and that such 
1] 1+ + - . +] 

portio) $5 OL Cells, itnou » they may comMprist Live oreatel 


} ut of the original cell, have entirely lost the power otf torm- 
ing a cellulose wall, a function which was possessed by the 
riginal cell, and still maintained by the portion ot cell 
which vet cont ; nucleu And it has late ly been show 
by Hodge (15), who subjected the fibres of the posterior roots 


1 


the spinal nerves to prolonged stimulation, that this con- 





tinued activity of the fibres 1s accompanied by marked 
] { ] { . ; 

wasting of the nuclei of the cells of the spinal cangchon, as 
{ ; 1] ; ] 

ll as by certain alterations in thi cell-protoplasm ; changes 


vhich are probably produced by the increased activity of 
their trophic functions, for as we shall presently see, th 
nerve-impulses do not, in all probability, actually traverse 

cell-bodies of these cells [t is not therefore surprising 
to find that when a portion of a nerve-cell, ¢.g., on of its 
processes, 1 a ted trom the ce ll-body containing the 
nucleus, that portion of the nerve-cell, although it may 
‘continue for a time to live, and even to conduct nerve- 
mpulses when these are artificially produced in it, ulti- 
mately dies his is in fact the basis of what is known as 
the Wallerian degeneration of nerve fibres. When we com- 
pletely recognise that a nerve-fibre is nothing but the process 
of a nerve-cell, we understand immediately how it is that 


when a nerve-fibre is severed the part which is cut off from 
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connection with the parent cell must ultimately die. This 
is found to be an invariable rule and it matters not whether 
the part of the fibre which is thus severed from the cell 
conducts impulses towards or from a nerve-centre ; in both 


cases the result is the same—the process of the cell di 


It involves in its death, or at least in the changes whic 


accompany its death, certain changes in the sheaths of 
nerve-fibres which enable us with great readiness to recognis 
such degenerating fibres; and this the m« easily from thi 


method which M rei has introduced, and DY means i wn 


we can stain deeply the myeline sheaths of such 1 ve-fibre 
in the earlier stages of their degeneration, whil 
unstained the mvyeline sheaths of normal fibré his 1 


tritive function of the body of the nerve-cell has not alw 
been so completely recognised as il ck erves, but | I 


late stronely insisted upon by Nansen (25), wl iS even 


than that of presiding over the nutriment < [ \ rie 1] 


and especially over that of the axis-cylinder ] 


clear, however, that although the fu n 
be the one essentl lunction of. the nucleated | { 
nerve-cell, ma VY cases occur 1h Which the body cell 
serves for th transmission Of herve-llpulses nat 1 
+] } ] 1] 

be so with the ( ead bDl-pola LIS, 1-1 
o1ves oricint { ! ve-Dl passi hn op) ( 
the impulses w u ni 


where each ve-cell l\ IT « ly ie unl { ! 
In this instan¢ l 11} S ! prot | 

to the body of the cell from the interlacement o e-fil 
derived from ot cells, which en p th Dod { 
motor cell G ntine, however, th p SIDI 

mussion Of ner -lapul es thi wh th Cell-DOadY l q 
open for us to believe that thi if one m 

less accidental. It is certain that ther e many Instances 1 


which nerve-impulses can be conceived to bi 
along nerve-fibres without in the course of that transmissio1 


passing through a nerve-cell at all. This is in all probability 
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origin to the fibres passing towards the respiratory muscles, 
least 
to the r 
external 


those spinal segments from which the fibre 


muscles arise: it practically amounts t 


to the nerve-cells and 


apphed 


EPI- 
DERMIS 
MYySCLES 


HAIN 


GANGLION - 


the application of an artificial stimulus t 
of the nervous system, such, for example, as 
stimulus of salt, or the electrical stimulus 

induction coil. The action of the nerve- 
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cells cannot therefore be said to be truly automatic i} 
other words, the nervous impulses do not arise de nov 
without any obvious external caus by the action of thi 

ll-substanc And I think that it would be difficult t 
nstance any “ automatic’ action which might not also be 


| referred either to a chemical stimulus due to variations im 


blood or t timuli reaching the centres from thc 
periphery, or fi me other parts of the nerve-centres 
| is no doubt, however, that on due stimulation, 


vhether mechanical, chemical, or electrical, the body of 


rve-cell may } luce nerve-impulses. This, of cow 


ever, fairly consider whether there is no differenc« 
| t performance f this function in the cell-body 
1} lw rmance by cell-processes 
i hnrortunat ly, « knowledge ol nerve-impuls« Ss 
| el | ted We knov thelr rat { transi ) 
l 1 l itted ll . wave-like mannel had FT 
either direct long nerve-fibres ; and, further, it is 


bable, alt] not absolutely pi ved, that the passage oO 


ve-lmpuls ; accompanied by chemical processe With 


i 
» nery we have evidence of a more or less 
DOSITIN ch tel ht head It has been shown that the 
ey mnattel r thie erve-centres becomes acid after it has 
I excited by d ws or DY othe methods, and that it al , 
ny bee! lled into activity, produces a notable ris¢ 
mperatu Tl rise of temperature was shown to the 
Royal Society last year, by Mosso (24 At the same time, 
opmion has been largely held that nerve-fibres themselves 
hot particip t n these chemical proce sses of the nerve- 
ll. Points in favour of this view are clue fly derived from 
fact that variol observers, who hay investigated the 
nditions of nerves during the passage of nervous impulses 


ive come to tl conclusion that nerve-fibres cannot bi 


ued. ind it is now beleved that fatigue, both u 
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muscles and in the nerve-centres, is produ 


products of chemical pro¢ 
! 


lation of Lhe *¢ 
nerve-fibres show, even after prolonged 
hours, no sig ie, it is probable 
processes le Within t} 


pre 
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proc 
ot t 
but, 
cape 


such 


on the ot 


obse rvati 


contract 


r easons W have above indicated, it 


mpossible to detect them. Moreove1 


eability of nerve-fibres may be partly 
atl processes of the a s-cvlinde) 
iterial for such reparation from the 
sheath 
ther the mani in Which nervoi 
thin the bodies or the processes of 
ell to enquire wl Is the nature ol 
| usually sumed tl nervous 
\ ol li lec ial Vil on oO} ( 
wy, of explosive chai or of the 
bsolutely no evidence in favour « 
uel we hav t seen, there 1s 
tney re CC ! } hiead | chemi i 
t, however, 1gnore the possibility that 
I pressure Ol] surtace-tension change. 


1e electrical phenomena of active mus- 


duced by variations of surface-tension 


, , ‘ },] ly | ] 
upon as probable by d’Arsonval (1 
necessarily occur when in an elastic 


i-fluid contents, pressure-waves ar 


tension change may b possibie. 


e-impulses may be waves of pressur 
we may conjecture in what 
riginate puch waves might be pro 
I n oO] the nerve-< ll, « ot al ot its 
unly true that except mn th cone-cells 
raction has not hitherto been observed; 
( may generally be so slight as to es- 
it may be confined to the fibrille. If 
re assumed to be rhythmic, we could 
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then understand how it happens that from many nerve-cells, 
nerve-impulses pass along nerve-fibres with a regular rhythm. 
This is seen in the motor nerve-cells of the spinal cord, for 
it 1s found that a rapid stimulation of the excitatory are 


of the brain or of the fibres of the pyramidal tract LStimu- 


lation which applied to a motor nerve directly is sufficient 
produce complete fusion of the muscular contractions, and 
therefore c ymplete tetanus is, When upplied to the brain, « 


to the pyramidal tract, responded to by an incomplete tetanu 





“ae eee. one 
of the voluntary muscles—a tetanus ving a ecula 
rhythm of about 10 per second. 

A 
. j 
y 
@y 
\ / 
\ 4 
ae 
Fy 
) AM I} ELA A 
I ITH 
Phe annexed diagram (fic. 15) shows Lhe anat mical 


mechanism which probably takes part in this experiment. 
When a fibre of the pyramidal tract is excited, the nerve- 
impulses which are generated in that fibre, and which ar 
probably of the same rate as the excitation, pass down to the 
grey inatter of the spinal cord, and are there converted into 
nerve-impulses which may have a very much less frequent 
thythm. This can only, so far as appears, take place at the 
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adjunction of the terminations of the pyramuidal-tract fibres 

with the motor nerve-cells; and it would appear that the 

motor nerve-cell is stimulated by the nerve- impulses 

which are conveyed along the fibre of the pyramidal tract, 

but that 1t responds to that action with a very much slower 

| iythm than that of tl assumed excitation ; for the excita- 
n may be as rapid as 100 per second, or more, but provided 


is not too intense the impulses which pass along the motor 


bres are only at the rate, as shown by the respons of the 
cle, of about 10 per second. The same thing is seen 
en the mu les are made to contract by a refi x excitation 
the skin. pucn hn excitation may be very rapid or it may 
ven be continuous. This rapid or continuous excitation of the 
in produces in tl) ensory fibre nerve-impulses which may 
ssumed to be at least as rapid as the excitation itself, 


d these tre conveyed to the grey matter ol the lower 


| ve-centres, and converted into nerve-impulses of a 
lative ly slow rnythin, is Shown by the rhythm ol t] e re fle Xx 
scular resp nse. This transformation may b assumed to 

cur either in the motor projection-cell, or in an interme- 

cell, if any such intervene between the afferent fibre 

nd the motor-cell, and the slow rhythm of th epileptiform 


nvulsions which follow strong electrical excitation of the 

ebral cortex, and which certainly originate in the cells of 
cortex, furnishes another well-marked instane ol 

ythmic production of nerve-impulses by nerve-cells. 

There is another function of nerve-cells which we have 


+ 


t to consid " und tha IS the recepti yn of llnpre SS10OnSs 


n the exterioi {ll nerve-cells which receive impressions 
from the exterior, may provisionally be termed sensory cells 
lthough it does not necessanly follow that the impression 
nay ultimately affect the sensorium. ‘The sensory cells with 
hich we are most familiar, are those of the spinal ganglia. 
ler fic. 16, TACTILE) the sé nsory lnpression is not received 
y the body of the cell, but by a peripheral process, which 
assing either to a special end-organ such as a tactile cor- 
puscle or end-bulb, or insinuating itself between the elements 
of the integumental and other structures, receives the 


mpressions which cause nerve-impulses and transmits those 
} 
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impulses upwards towards the nerve-centres. It is not only 
the case with those sensations which are received throug 

the surface of the skin or by the action of the muscles, that 
sensory impressions are in the first instance communicated 


to processes of nerve-cells: for we find from the recent 


observations of Retzius [33, 37] that the same is tru 

for the auditory and for the gustatory organ (fig. 16 

the nerve-terminations in which do not, as was at one tin 
| 





supposed, emerge from the ree ptive hair-cells, but real 
originate from bi-polar or uni-polar cells which are placed 
somewhere in the course of the sensory nerve, and which 
resemble the cells which are found upon the spinal ganglia in 
sending a peripheral process to penetrate between the (som« 
what modified) cells of the epithelium, and a central process 
to penetrate the grey matter of the nerve-centres. 

In other sense-organs the nerve-cell itself more directly 


receives the sensory impression. This is so with t 
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hes, oO) ] ithe r the rod-and-cone -C¢ Ils of the 


etina and with the olfact ry ce lls (fic. 17). In these cas S thre 


nsory Impression appears to be received, if not directly by 

the body of the cell, at least by a very short process which is 

immed itely dt t] body « t] cell and wl ech can 

rcely | erve-fibre process, but is rather a 

pecial l pa l-bod while from tl] ther end 
p 


~~~ 

. Ss. 
<¥ 

{ }>-——_<_ > a 


x 

Y 
of the « fibre } s off which can only be regarded asa 

: ; 

nerve-fibre and whi ends, like other processes of nherve- 
lls, in a rborisation which becomes interlaced with thi 
irborisations of othe) nerve-cell-proce sses, and thus llows 
the nerve-impulses which are generated within the sensory 
When 


t be carried towards the nerve-centres 


nerve-cells to 
differences met with in the several sen 


1] 


One considers the 
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activity. No sense c be so minut 
to its functions and p logical di 
ul examination will, in most cases, « 
lesion be of a peripheral or central 1 

crasp the inner connection betwe 
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certain will be the starting point o 
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I 


study 


clinico-anaton 


sation of this 


rive at a solu- 
Wilbrand, foi 
-ophthalmol ical 
be unknown to 
unst his conclu- 


nis Statements 1s uncertalh, 


of his ophthalmological cases 


Nevertheless, I have, by using 


-anatomical method, arrived at much 


by this latter method, the 


‘ure a firm basis for the investi- 


Time after time, it has been 


1 


adopt d | 7 Cc le brated ( bse rvers, such as Ferrie A Luciani, 
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Tamburini, Wilbrand, Starr, Seguin, Nothnagel, Seppilli, 
&e., but the results at which they arrived have only partly 
coincided. Time will not suftice to give an historical sketch 
of their different opinions. [ will only intimate hi 
some Frenchmen wisk to extend t] 

the central convolutions, othe 

limit it to the occipito-angulai I’ Oo] 
and German authorities, confine 


heimhardt would place the centre, 1 


experiments, on the lateral s 
Nothnagel in the first occipital 
surface, and Hun places it immediately 


of the calearine fissure. A new and 
clinico-anat nical 
endeavoured to 
the visu 
the directio 
Besides thes 
number of othe 
tion of the abo 
Or a le s10n 
culate bod) 
lesion 
fugal nat 
itself. Thess 
Monakow 
Nume} 
patience 
their conclusi 
periments are 
with great circumspection only, 
results of experiments upon animals directly 
ally as experimentors have not arrived 
[In the first place, in order to discove 
centre, every clinical case supplement: 
IS Service able, ae which SO]. di 
servable in the field of vision. These def almost 
always hemianopic. But nearly as impor he posi- 
he negative, with an abs f any defect in 


tive cases are Ut! 
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external geniculate body is the 

[ts destruction will always 
hemianopsia. 

fibres in this ganglia has only partially 
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My own researches 1h ( se atrophy 
S . 


rsuaded 1 that from 


number ol 


nemians 


pparen 


mianopsia wi nt; in five 
imMatic cases. 1 most of these th 
re and diffuse, 
adiation to such an extent, th 


ecurately determined. The 
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cases are, again, f decisive importance, for they prove that 
a lesion of the parieto-angular cortex need not induce a defect 
in the field of vision. It is just the same in cases of 
hemorrhage. Six were followed by hemianopsia, but n 
one of min¢ that of a professor of medicine the | 

rhage was not accompanied with hemianopsia Finally, 
there exist at least 25 cases of softening in the | irietal lobe. 
in 12 of which hemianopsia was present; in seven absent 
An analysis of all these cases gives us this result: the visual 


path is situated in the ventral portion of the optic radiation, 


and there forms a bundle less than a centimetre thick, wl 
lies at the level of the second temporal gyrus and second 
temporal sulcus \ lesion of the parietal or angular lol 
induces hemianopsia, only if this bundle be pressed up 


nel 


for the ven 
that the n 


the pt riph ral. 


We now enter upon tl of th cipital 
lobe \ number of observat l : literat 
upon occipital lesions. Most panied w 
hemianopsia, but only a f ise in tl 


accurate study of the localisa 
20 cases the lesion was diffu 
lobe. None of them localis 
scribed portion of the lobe, 





destroyer 


cortical 
trary, are of great importance in the localisati 
visual centre. The first question that arises is, Does thi 
centre of vision lie on the lateral, m« sial, or ventral surface 

Kight cases with cortical lesions on both the lateral and 


mesial aspects of the cortex do not solve this question, bu 
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fact that in 11 cases of lesions situated in the lateral 
tre, there existed no defect, or only a transitory one, in 
the field of vision, proves that we need not seek the visual 
ntre in that situation, more especially as, in some cases, 
lesion was bilateral. On chart H in my book, I have col- 


cted a number of cases without hemianopsia, but with lesions 


the lateral or ventral surface of the parietal or occipital 


t it ought to convince us that we need not 
visual centre in either of thes« regions 

the cases with lesions exclusively on 

, of which literature mentions at 

\ methodical analysis of them leads to 
Kirstly, a lesion on the mesial surface 

milly if the cortex of the calearine fissure, 

it, are affected. pec mndly, a lesion 

rine cortex can induce a complete hemian- 
most instructive case 1S, | believe , one 

book, which includes all guarantees for 

[It was Lt1o1 # uncomplicated, and 

the post-mortem, was 

was limited to the cortex in the depth 

the he Imlanopsia vas complete 

Besides, many other negative cases confirm 
id, in particular, one of my own, with a bilateral 
xo faleata, without defect in the field 

1@ visual centre is not to be looked 

cel and oth 1ave affirmed. As to the 
limitation of th visual centre in the 

ine fissure, the cases, on the whole, are 
sufficiently definite to decide, but there are not at present 

y absolute reasons for extending it further than the lips of 

fissure. In some cases a complete hemianopsia resulted 

a lesion in the frontal part of this cortex; in others 
it any affection of the most posterior part; but in all 
es the middle part of the fissure was implicated. 

[ cannot find in hterature any one well-described cases 
vhich stands in opposition to the opinion here expressed ; 
but there are mi: hy appearmg to lead to other conclusions, 
but which cannot stand a rigorous criticism Monakow has 
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quite recently arrived at a contrary result. I will not in his 
absence criticise his theory on a variable localisation of the 
macula latea, but will only point out my own individual 
stand-point. I cannot find the clinical cases on which 
Monakow bases his opinion. He suggests that many spots 
in the parieto-occipital cortex can, under different circu 
stances, represent the field of vision. The way in whicl 
fibres of the visual path, pass through the occipital lobe t 
reach the calearine corte x, 1s not clear, but they probably lie 
in both the dorsal and ventral aspects of the optic radiation 
Several facts eo to show that, at least, the ec 
macular field in the calearine fissure 1s 
double way. 

Organizatii t of the Centre of Vision.—The 


is: How is the centre of vision organised ? 


exists a projection in the calcarine fissure. | 
above that my researches have led me to tl 
that the fibres of the dorsal retinal quadrant le 
in the frontal and occipital visual path. The 
case of Hun’s, proves that there is the sam 
the calearine cortex. Thus the upper lp 
upper retinal quadrant, and 
opinion. 

The question now 
lie in the ealeari 
positive facts, 
field may b 
horizontal meridian, mo 
served a case in Which the 
was destroyed, and the tip « 
patient could 
localisation of t] 
occipital lobe. 

Perhaps it is known 
clinico-ophthalmol CIC 
that the macula lutea ‘ 
a variable manner. The clinical analysis of the cas 
to confirm this opinion, and such an arrangemée 


favourable to those unfortunate enough 
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hemianopsia, for they will still preserve the faculty of sight 
at the point of fixation. As above stated there seems to be 
another guarantee for the preservation of the macula lutea, 
and that is, double innervation, both from the dorsal and 
ventral portions of the optic radiation. 
The third important question concerning the corti 

retina, as I should like to call the cortex of the calcarine 
fissure, is whether botl eyes O only one are repres¢ ited 


in the lips of the fissure, and the crossed as well as the 
uncrossed fibres. This q iestion is answ red by the above 
case, where a lesion limited to the calcarine fissurs 
duced a complete hemianopsia of both sides, and othe 
my cases tend to confirm such a conviction, although 
opposition to Munk’s celebrated experiments. 
Of as great interest is the question as to wheth« 

me elements represent homologous points of the 1 
or not, and how they are situated in relation to each 
I have myself obs« vec me important facts be wine 
this question, and Wilb: is elaborated : 
subject, supported by some clinical facts. 
of both eyes in L pat nt Ihe Ine 1 ym leprosy, 
a complete wwrophy I 1e Ci ine cortex, but 


destruction of one eye only, I found in that 


number of pl ment-cha cells alongside o 


normal ones Thi ; fa tS Seem to prove that the « le} 


‘both retinal haly e re) ented in the calearine ¢ 
different cells, w] eside each other. As 
rception of colou t] mmonly received opinion t] 
don tl ventral surface iot admit of criticism 
( lour ] rcep 
x is characterised by 
particularly by solitary 
lls and a lays ul cells, corresponding with the strea 
of Vieq d’Azyr. 
The.above express: Y in regard to the organisation 
id limitation of t visu nt) the calearine fissure 


loes not stand in Op] ition t th ] l tained by the 
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investigatio1 of centripetal and centrifugal degvenerations 
Monakow also has found by this method that the calearin 
fissure stands in connection with certain groups of cells in 
the external geniculate body. I will not discuss here the 
con plicated problem as to which cells receive the impre ; 
sion of light [t might be left an open question, as well 


that of the functions of the different layers in the corte 


After the destruction of the bulbs, or of the external genic 
fate body, the large as well as the small pyramidal cell 


undergo essential changes. If the above theory resist 
criticism, thi many of the main problems of the visual 
path are solved. But we must further exert ourselves to 
seck new observations, still more accurate and detailed than 
those hitherto discovered, before the above theory can bi 
nsidered as finally settled. 
The next fundamental P oblem will be to discovei 
tions of the remainder of th occipital cortex and 
cular gyrus. But there is no doubt that this cortex has 
certain connection with the function of the eyes. Word 


blindness, and some other facts in human pathology corro- 





borate such an opimion. IL will not comment upon this very 
complicated problem, which is not yet, in my opinion, rip 
for solution 

All these problems are of the greatest importance to psy 
chology, but they cannot be decided without having obtained 
. solution of the visual centr Therefore, it seems to m 
that this study is the most serviceable to us 1n indicating th¢ 


right way leading from physiology to psychology 





ON THE PSYCHICAL NATURE OF HYSTERICAT, 
UNILATERAL AMBLYOPIA AND SENSITIVO- 
SENSORIAL HEMIAN-ESTHESIA. 


Ar the Congress 1 tl nent of Sclen 1} Lat 
Nancy in 1886, I first d ) ( hysterical unilateral 
amblyopia behaves exactly h suggested amblyopia; it is 
purely psychical. he subject sees witl 
with his brain: the first receives the impression, the second 
perceives it by its visual cortical centre But this perceived 
visual image is unconsciously neutralised by the mind of the 

ot hyst ul or suggested amblyopia 
bodily, not wit! I hie ital, eye 
a negative illu 

| demonstrated ‘ 

Snellen’s ipparatus j know that a prism placed 


front of an eye displaces the corresponding image, and tl 


produces diplopia. The other eye being closed, ther 


diplopia, und thi ybject seen through thi prism app 
ingle. 

In unilateral amblyopia, hysterical or suggested, a prism 
placed before the healthy eye should give but a sinele 
image, the other eye being supposed to be blind. Now, the 
patients (who are unacquainted with the theory of the prism) 
do not hesitate to say that they see two equally definit 
images, corresponding to the disposition of the prism ; hene 
the amaurotic ey¢ does see. 

Stoeben’s m dification of Snellen’s ipparat 
a& pall ol spectacles, with a ereen and a 
black frame, on which there are six letters altern: 


covered with red and green glass. When one looks to t 
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frame through the spectacles with both eyes open, the six 
letters are visible; when with one eye only, only three letters 
» seen, those of the same colour as that of the corre spond 


44 elass of the spectacl s; the creen letters with the green 


the red with the red. This results from the fact th: 
ixture of red and green appears blac] 

Now, our patients, unblyopi tl ugh hysteria or sug 
mn, read all the six letters without hesitation: hence 
» with the affected eye ; when they close it they s« 

letters only. 

[have shown that hysterical or suggested dyschromatopsia 

ilso purely psychical. Here is a patient with dyschro 

itopsia of the left eye ; a square of green paper are seen grey 

&. Now the same SQUAT when looked at with a prism 

re the right eye, appears double, hence the image formed 
the attected eye is creel 


Dy Parinaud, who had ist nade this experiment 


ined it by admitting that achromatopsia existed only i 


cular vision. He supposes that, in looking with each 


separately, we connect the retina with the opposite heii 
phere, but that in binocular vision each eye 1s connected 
with both cerebral valves He has overlooked the fact that 
the phenomenon is purely psychical. Hysterical achroma 
topsia is merely a mental illusion concerning the colour of a 
S object The sensorial centre sees the true colow the 
mi | of the patient does not perceive if 
My explanation has been misunderstood, and it is why I 
return to the subject. Prof. Pitres, of Bordeaux, after re- 
peating my experiment, says:—*‘ I do not understand how a 
hysteric can unconsciously mentally neutralise monocular 
P eptions, without also neuti ilising binoculan pe rceptions, 

it least, that portion of the: supphed by the aftected eye 

hypothesis of multiple sensory centres is more satisfa 

to my mind, and until further reasons are given, I give 

preference.” 

My explanation will be clearer if | ivy that the patient , 

gination falsifies or neutralises involuntarily and in good 
faith the perceptions of one eye, and the following case, in 
confirmation of this explanation, will disprove the opposed 
|: ypothesis. 
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\ youth of 19 fell ill on the 6th of January with gastro 


testinal influenza 


the same time ther 
stabbi 
dl pal 

On admittance mto 
ndifferently i 
pletely 


hteriol 


were 
pains on the left 


rom 


diarrhoea and vomiting lasted two days. 


fits of coughing, ending in 
side of the face and 


the xiphoid cartilage to the 


the hospital, the patient, deli- 
elligent, 


was unaware that he 


hemiansthetic on the left upper halt 


f the thigh alone was 


wel limb 


hemiamesthesia, 


itient Cannot read eve 


ON Ist Ss objects. 


vacue ly rect 


in front of him appear as dark 


yellow, blu 
ind black white: blue 


CS discrepancies il} 


isSULLe 

obtained 
betore the right « ShOWS 
unblyopic eye sees, tor two 
perceived ] the 


of the prism 


WnagmMation plays a 
experiment of the 
that in 


lla 


eer before his eve; when 


two fingers. There is 
%th of January, white and 
the 
is yellow, yellow 
lead 
the 
prism placed 


and red, grey. On 
colour vision 
part in 
the 


this Case also 


ges of equal clearness are 


respective situations following the disposi 


When the 


left eve 


is closed, a single 


we is seen through the prism by the right eye. 


We might suppose with Dr. Parinaud that left amblyopia 


‘ists only in monocular vision, but the following experiments 


lisprove this hypothesis. 


LWo eyes are 


sees the six letters and re cognises their colours. 


the right eye he 


With 


armed with red and oreen class ; 


sees eve rything black. 


Snellen’s apparatus, the 
the patient 
On closing 


On closing the 


ieit eye (red class), he sees only the ereenh letters, corres- 


ponding to the vision of the right eye. 


This result shows 


that the left eye sees colours and objects, since he can read 


the letters without binocular vision, since the right eye 


‘annot see the letters pe reeived by the left eye only. 


One 


might suppose, it is 


true, that opening the two 
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eyes is enough to allow each eye to enter into communication 
with both hemispheres, and that thus the left eye could se« 
with the left hemisphere; but the following experiments 
show this supposition to be erroneous. After ascertaining 
that with both eyes open he sees all the letters and their re- 


] 


spective colours, that with the right eye only he till sees 


them all, but perceives nothing with the left eye, he puts on 


the spectacles, With the right eyt (red class alone, 
reads the red letters: with the left (oreen elass), ie 
the Creeh ones, but does not recognise the colowm 
the left eye sees objects in thonocular vision, through 
right hemisphere, without assistance from the othe r eye lt 
sees when the patient's imagination is led astray, and 
cannot intervene to neutralise or falsify perception 

The following experiment is still more conclusive :—O 
the 18th of January [send the patient for examination to the 
eye departinent Dr. Koehler, after ascertaining that the 
lett eye cannot read nol recogenist objects, says 
going to examine for s¢ lecting classes, and, wit 
tests the visual acuity by means of Monoyer’s seal 
finds that for both eyes it 1s equal to 0.6; for the nght 
to 0.67 ; for the left, to 0.5. The left eye alone easily 
the last five lines of the seale. 

| repeated the experiment on the 19th, a 1 could 
understand how the patient who was unable to read 
largest print on a book or a newspaper had been able 
make out much smaller type on the scal 
surpris¢ , at a distance of even five metres, | 
read the five last lines, and clearly disting 
letters on a white ground, but at a less dista 
paces he ceases to distinguish, and sees only 
on a black ground. 

I then try him with colours. Black is seen white 
the left eye) as far as five paces ; beyond it appears as black. 
Like white, blue, and red are seen grey within the limit, but 
are distinguished beyond. ‘This true vision of objects and 
colours does not develop gradually, but becomes abruptly 
manifest at the distance of five paces. The colours and 


letters of Snellen’s apparatus are seen with the naked left 
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eye at five paces and beyond. Within this distance all is 
black and undefined. With a prism, the left eye alone sex 
colours at three paces already ; the patient, led astray by th« 
prism, has badly calculated the distance; a blue book then 
seen blue, but grey at a shorter distance. 
These contradictory results can be explained only by the 
ts of imagination. The mind of the subject, disturbed 
by the experimental methods, in presence of Monoyer’s 
ile , OlM1tS tO inhibit the perce ived images and colours: and 
, to see at the distance of fiv 
ces. Once surprised eeing correctly, the eye has 
ept up the tradition, : t were, and persisted in seeing 
it only at the same 
\ll this certainly look like a gross imposition. 
nulation? Yes, if you like; but it is unwitting, 


ry simulation, like that an hypnotized perso! 


Both visual field ( h patient are contracted, uch 


s1s tl ile in hysteria 
in a subject lik ours, 
ers. He has never peen mn 
ysteria produces such unequal 
\Mloreover all hyste ical and 
examined with prisin and 
f our subject. Others, 
und intelligent, do not allow 
easily taken by surprise, and do not 
uw pseudo-simulating nature of 
ean be hown that th 
But then, must we 
shamming unilateral 
Sylnptoms ol 
lad. [t appears to 
muscular. Pricking, 
ave no ettect. And yet 
self-control : the same stimuli appli d 
eall forth iively demonstrations of pain. 

Kvel when taken unawares the unexpected pri k of a 


Ss t l 





136 THE PSYCHICAL NATURE OF HYSTERICAL 


aes 


a er eee 
=e 


Fias. 1, 2 


ain line. Contraction of visual fields on Jan. 10t 
‘otted line. State of visual fields on Jan. 24th, afteras 
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pin on the left side leaves him absolutely unmoved. More- 
over, the left hand and forearm are bluish and cold, showing 
the existence of something objective. Some experiments 
however, show that there ar psycl ical elements in the 
mechanism of this anesthesia. Our patient has thermic 
wuesthesia, and para sthesia: a cold biect applied to the 
left hand or | rm appears to be warm, and a warn object 
L5th yanuar'y | apply tus hand to a heated 

stove he says it is cold, and leaves his hand in e ntact, to 
the extent burning it, but without manifesting any pan 
On opening his and seeing his hand, he 
feels nothing, n ier heat or cold. 

This perversion of sensation is possibly but 
phenomeno} physiological expl natiol 
Perverted imagination alone 
likewise white for black, et vice 

Muscular anesthesia may also be shown to rest on a 
mental basis. The patient seems to have lost the notion 
f the position of his left arm. He cannot pick up a pin 
with it, nor say whether it is in the air or resting on the 
bed With his eyes closed he cannot find his left hand 
with his right. My own hand placed in it is mistaken fo 
his own right. The patient is hypnotized, and suggestion 


is made that his right hand is a magnet attracting the left. 


The suggestion Is re alised, and this hand goes to be ap) hed 


to its fellow, showing that the apparent absent notion of its 
position does exist. After several successful repetitions | 
explain to the spectators that this experiment shows that 
the patient feels his hand. Now the experiment fails to 
succeed What I have said sets up an auto-suggestion, and 
the muscular sense is again neutralized. The left hand is 
still attracted towards the rigl t, but ceases to reach it. The 
patient is roused ; he still cannot find his left, and mistakes 
mine for his. But if I place his own left into his right hand 
he rejects it as not being his own. He thus was proved to 
be guilty not of shamming but of auto-suggestion. With 
reference ti auditory anesthesia, it appears to be ¢ nnplete 
He does not hear a watch close to the left ear. One day, 


however, whilst talking to him, [ close his right ear, and 
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continue, quite naturally, to talk to him with a low voice, 
and from a certain distance. He answers quite well. On 
being asked how it is that he now hears, he answers that he 
does not know, that he seems to understand. but fron 
this moment, his attention having been aroused, inhibition 
sets up, and he ceases to hear the loudest voice. Nay, | 
then free the right ear and continue to speak in high ton 

but into his left ear, as if I was talking for it alone. H 
does not hear, though the rig 


He aftirms that he hears nothing [ then talk to his right 


ear,and he answers. Here again he is surprised, as a victim 


ht ear must perceive the sounds 


of auto-suggestion. 

The same apples to olfactory anesthesia. \ p1ec 
paper dipped in vinegar and introduced into his left n 
causes neither sensation nor re-action. | 
backwards into the pharynx, so that the ac 
affect the right nasal fossa. He continues to feel nothing, 
though the functions of the latter be otherwise intact. 


These experiments prove that in our subject, amblyoj 


deafness, anosmia, akinzesthesis, are all purely of psychical 


origin. Hence, a psychical treatment against the tenacio 
auto-suggestivity of the patient, eradu ully restored, in thre 
weeks, all the functions. I allowed one symptom to persist, 
viz.: the analgesia of the nape of the neck, which still sub- 
sisted three months later. 

All these ana sthesias, le t mie repr at again, behave ¢ xactly 
like those due to hypnotic suggestion. But it may be said 
that hysterical amblyopia pre sents a great conti vction ot the 
visual field, on the diseased, a lesser one on the sound, sid 
Now I have found it to be the case in unilateral suggested 
amblyopia. Suggestion made during hypnotism of want 
of vision in one eye 1s followed with considerable con- 
traction of the field on that side, and a lesser contraction o 
the other field. This is shown by the accompanying 
tracings (figs. 3 and 4). 

I do not wish to prove thereby that no organic substra 
tum underlies hysterical anzsthesia. How could a hysteri 
create by his imagination a left-sided hemianesthesia ? No 


subject can suggest to himself phenomena of which he has 
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mblyopia in this eye 


unblyopia in left eye. 


rcure, 
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no idea. There must be m his right hemisphere something 
to set up the symptom. But this something is not in the 


+ 


cortical memory centres. We have seen that they perceive. 


It must be in the psychical centres, in the cells which are 


the seat of reaction in consciousness. Th cells be Ing 

modified, it 1s consciousness of pre ssions received, which 

is modified or neutralized pone disturbance pre\ nts then 

accepting, o1 makes them distort, the sensorial 1 pressions 

from the opposite side of the body It is a negative illusion, 
mental alienation limited to sensations. 


the conscious westhesodie cells of the cerebral 
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With 


of 
le neth of tir 


one eye only, al 
ared to be 


Olle eye. Looked al 


ne, the letters app lying 


that | 


1 
a ‘ 


plane, but each time the other ey 


difference in distance obtruded itself irresistibly 


Che 


f difference remains constal 


ble auecu 


almnoul 


1 considera 


making a stereoscopical observation. The questi 
suggested itself, whether we had not here to d 
ster opy The answer to this que ul 
Brive has shown | 1 Ss Ol mple eX 
the retinal images of difterently « ired pr t 
with pect to o1 inotl Li ne with o1 
ah vertical strip on black bac round. tl 
lowe} hnirads ot t! str ! red and t ! 
blue; Brucke observed that t blue part d 
side, the tw » red part to the oth at 13 \ 
eye alt rnately, a deviatio1 of the blue ai (Ly 
site directions will be observed: and, on bot! 
used, the notion of a difference in distance 
combination of the two images in such a way tl 
that deviate to the nasal side constitute the i 
the parts that deviate to the temporal side, the fi 
The ster oscopical effect is, however, more distin 
vinen with the coloured letters than with tl 
riick 

Th cause oO! tne relatiy removal t th 


coloured images les in the exc 


be demonstrated « xpe rimentally 


ntricity Ol tiv | 
y. The p 
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the 
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Lil¢ 


ral side, and conve 


| to nasal 


excentric pupil a shifting of the 


it One direction will be observed ; with a tempo 


pupil the shifting will be in the other direction 
The effect of an artificial excentricity of the } 
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ditt r¢ ntly-e yloure dl 
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ECTS BY DIFFERENCE 


cover his pupils sym- 


ically on t temporal side when he will observe that 
ed letters treat and soon appear to be behind the 


lly on the nasal 


the red |] forward more and more, and seem 
experi { t a distance o ur or five meters) to 
hn sey meters in front of the blu \ person 
I i ) ily t covel his 
{ he \ bserve that the dis- 
ttl blue NYMaKne 
) \ i) ‘ I l LO Ls 
} nin ly s] i} 
hn ey 
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well directed, so as to avoid any partial covering by the nose, 


eye-lid or lashes. Lastly, we would point out that it is not 


desirable to keep the excentricity of the pupil constant f 
more than a brief period. For if o ta at rings 
long time with unmoved pupils, all 

is lost, as in sO many cases where o 

the rings may even seem to lie 

plane of the blu 

trary, one shifts thé 


ust be projected 
opposite side. On | 
stripes 

will be 

| 


coverea 


one anothe 
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one another. A purple border therefore app: 
wing an intensity of light equal to the sum of 
f a red and a blue strip¢ . whilst near 2 an 


will be seen. 


If the screen covers the pupil from th 


ill be hight und 
What has b 


ood, of course, of nm a blu 


ings on ared ground; they show light and dark 
ye and 


the same way when looked at with on ey 


pupil. 


EES BE 
dark. light dark 
purpl e 


put st ep 


“ loure iw 


5a und b 
falls obl 


elther mort illumination th: the o . If the 
le of | see fi {) or from 


licht falls slopinegly from the sid o, 


1 the pl une of di Wing, a will remain 


the sides before or behin 
dark with all d inclination of the rays. And even 
when the raj fourth side B, a will receive 
ss illuminat und, if the inclination of the 
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rays 1s more than 45°. Only in the case of the rays pro 
ceeding from B, and at a slope of 45’, or less, will a be as 
much or more highly lighted than the flat ground. 

[In the same way an edge, a or b, in fig. 5 will, in by fa 


+ 


the greater number of cases, be darker than the ground 
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Construct the large circle CHDG, which intersects the 
rectangular biangle HCDB in the middle, and from the 
pot P. arbitrarily taken below that circle on the surface 
ol the sphere, di LW a ray PM, and the hi draw PP, a pe l- 
pendicular on the plane ACBD and PP,, 
on the plane C.°DE. If PM represent the intensity of the 
neident light, PP, and PP, will represent the respective 


perpendicular 


tensities with which the flat ground and the edge are 
lichted. 





Lay a p! ne through PP, and PP,, this intersects the 
l; e ACBD, according to the lne /4Q, 
and the perpendicular large circle CFDE, according to the 
line Pt. PP,OP Is rectangle, which is intersected by 
plane CGDH, according to the line QS. The hne QS cuts 
the angl P.OP in the middle. As th point P is taken 
below the plane CGDH on the surface of the sphere, the point 

intersection © must lie between FP and P,, therefor 
PP, id longe) t] i) PP... CeCe the eda recelves more heht 
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If P were lying in the circle CGDH on 
surface of the sphere, the apparent illumination of bot} 
planes wou Lb ual ; if it were lying above that circle, the 


eround would ive more light than the edge. The chance 
. 7 


the ease 1S express d by the proportion 


biangles ACDH and 


der to still b 
is reflected 


{CBD, and this increa 
hi rhly hiehte d than the « 


second place as to the illumination of th« 


the perpendicular plan , when the rays fall 
ne time and with equal intensity 
this case the horizontal ground 

ialf a sphere, whilst tl] 

recel s ra yy quarter of t! 


} 


the proportion of the apparent illuminatio1 


2:1. In reality the illumination of a 


ost cases be a combination of stronger light 

‘ht from all other sides; ther 

of the ground being mor | ighly lighted than 

the ed uly ly creater than 3 L., with illumination from 
single si will under ordinary circumstances be con- 


siderably increased. Generally, therefore, an observer look- 





il Ye at the steep ¢ dge of a depre ssion or eley ition on a flat 
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sround, will see this as a dark shadow. On the other hand, 

under certain circumstances, he will involuntarily conclude 

merely from th ippearance Of a dark border, that he is 
looking at 

when under the above conditions, 

a blue ground or blue rings on a 

hillocks or trenches, can easily 

the rings, first from one side, and 

pupil excentric in the same 

way described on p. 193, 

le paper with the 

ipparently removed 


d Blue 4 real 
Ail 


ring showing a shadow 


and on its inside at the 


left side, sloping in 


and the red upp ured to lie upon the blue. 


per to the right, and making it 
had mes call hy forn ed with the 
same places, but they are now 
Lion Therefore, inst ad of rising 
v1] appear to sink (jigs. Y and 10). 
paper 1s held on the same side sloping in 
m, the left eye will see with nasal pupil 
the right eye with temporal pupil; for the 
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pupil is not to be removed to the symmetrical, but to the 


same side, in order to shift the colours on the retina in the 
same direction 

With pupil excentric in an upward or downward direction 
you have only to hold the coloured paper straight before you, 
and sloping forwards or backwards in order to cause the same 


illusion ; and the effect may be obtained « yually well with the 
pupil excentric in all other directions, provided the sheet of 
paper be removed in the same direction or the opposite one, 
and;that it turn on an axis which crosses that direction per- 


pendicularly and lics in the plane of the paper. 
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As is mentioned on p. 195, purple-coloured light borders 
observed on the rings near the dark borders. When 
they do not catch the eye too much, they seem to confirm 
the illusion by antithesis. On experimenting with a half- 
red, half-blue coloured paper, a single straight line of demar- 
cation was shown, and red appeared before blue or blue 
before red, under the same conditions as with the coloured 
rings, when there appeared a dark border ; when, however, a 
light border was seen no striking difference in distance could 
be noticed. 
We have still, in conclusion, to treat of the question in 
) that is thrown on the ground by a rising 


nentioned. And here it must be 


Lhe heht falls only 1 LWO 
the other, as when experimenting 
we only see shadows lying eithe: 

ight away from us 
the one side, the shadow that 
dark stripe of the rising edge, and 
npression. If the light falls from the 
thrown will ordinarily be invisible to 

ye ol the observe 


An exception to this occurs with such position of the eye 


d direction of rays as is represented in fig. 11, where 


reover the edge IS more strongly lichted than the flat 


round. We inv Stigate d the manner in which the coloured 
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rings were judged as hillocks or as trenches unde 


conditions. The experiment can easily be performed. 


did it by means of direct sunlight, and found that 
trenches, as well as the hillocks, were formed 1 
manner as with the usual light. 


We thus learn that notwithstanding that we know u 


In tiie 


particular case the exact direction of the rays and the 


S] 
where, under these given 


( 


be formed, yet a visual impressio 


shadows were caused by ra ll 


ikl 


most irequent occurrenct 
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1achine. 


, ] f 
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5 and 


ore In 


line 
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he arm in about 
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at first every eleventh 
y Ol Wednesday | 


irom two weeks and, 
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hate 
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ipa ll¢ 


soon as 
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the latte 
Che 


the third 


d by 
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as had 
ularly ollowed 
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days. 
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sle pt ne arly 
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and less marked, until the tempera 
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During the sleep complete amnesia prevailed. During that 
time the patient never took any food, but during the attack he 
repeatedly drank, and discharged urine. The nurse, it was said, 
pressed, for this purpose upon the scar on the arm, whereupon 
the patient became awake for a few moments, and asked for a 
drink Even this, however, he only learned from the lips of 
others. 

Ajter the attack regularly, but only for a short time, 
faintness prevails, and a violent headache ; after that th 
begins to feel very Wé ll, and to take abundant food. 


Pr 
, a middle-sized, 
exhibits on the left parietal bo 
line, some movabl sCa 


spot, of the 


corresp nding to the 
caused b 1uscula 
contracted, 
scar is displac 
patient pres 
Wher 
much m 
ment 
much more so \ 
Sensibility is altered only lea ars, hat touches with : 
brush and pin-pricks are felt more painfully about a finger’s 
breadth above them, and about 7 cm. lat uly an below 
Pressure on the transverse portion of th ‘ar, n a spot 


immediately below the middle of it ry painful, and it pro 


duces abnormal sensations in » back of the head. All this 


region is very sensitive to the touch ie shirt, and there 
slight left-sided ovarian tenderness. 
The knee-jerk is increased, and also produced by a blow on 


the tuberositas tibix. 
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Other anomalies are wanting. 

When I saw the patient, for the first time, on the 15th of 
February, 1892, I told the assistant physician, with a sug 
You will see that the patient instantly falls 
[ look in his eyes.’’ In fact, after I had fixed 


his ¢ yes tor a lew -onds, I had put him into the hypnotic sleep. 


wards hy} yt easily produced by any means, was 


e 


ng of a deep tuning-fork. 
left-sided hen 
Ther 
P 
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the patient very soon did not perceive a touch at all, and painful 
stimulations he only felt as a touch I do not think it impossibl 
that the diminution and the temporary suppression of the pro 


dromal loss of weight, of which I shall speak further on, is to be 


explained in the same wi 5 
Hypnotic suggestion was next employed against prodromal 
headache, partly with complete, partly with, but passing success 
Lastly, I employed it against the fits of sleep. Howeve 
before discussing this application of the treatment, I shall describe 
the course of the fits of sleep themselv 
The patient had finished s last } L « p t of t 
clinique, exactly eight days | re the setting in of the first fit, 
which attacked hi the cliniq O I ls ! 
fits in the eli lq 1 O t | t ul 
stage 
Usuall be 
Ve ht o } Dod l \ } 
* | 
l it | rt 
l] | 
) | Ss sed le 
le pati lids ‘ | 
Thee } { 


fy 7 days d 1 13 S {1 13 
the patient usually on | 
tlines, Nn ( I sed | Chis } } pl 
ul l rrs., cl 3 ( 
had be ] clu 3 { | ) 
| C \ ( e 
wel ) ‘ | law ] 
lids } 
H { Ipe tu nulls | 
derable chan; 
The pati ld be a l | 
I pressing left o o 
( water, a d pas l } | 
) leep () mn 2nd Maa | 
| 
usly and | ved s 
Ait} l J t | I 
pe l \ L tl y cen cd 
| l sphor id was 1 l 
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/ 5 Pp had a more or less violent head- 
SOO I I began with a sood appetite, to eat 
the c s body rapidly increased; in the same 
volu pecific gravity, and the nitrogen the 
eased | atient then felt very well, worked hard 
d t nd betrayed no signs of a hysterical 
l tl } t of the new fit b 1 to act. 
l abo patient on had long interval of 13 
his l usted from the 21st of Mareh till the 
\pril I 3 to t oti l tl du ing this ti 1€, 2.€., ON 
\Ii sual prodro 0k place, and on the 
Marcel | ling e d. Then he 
l ion p t 4 ‘ he 
iy l L } 5 =e un 
x | be two sie ng pr ds 
S : { ited the regul: 
} ( ~ f Val or the hit 
l} LOIS l in ait it 
} : l | I l a lit 
| 3 purpos p cally 
dd t fit 
{ | ild 
)) | } l'} | i 
| t] t would last a 
| ppo d b ! 
| l Je f Ay ( 
’ is 0 I V10l1 a 
| lo 0 b ( 
} , ld i 
{ i had ya eli 
l th 
Li} l ) I id sl cp, 
S } | | | take 
)) ds Lhe 
| | W he 
‘ | | J 
th 5 ce 
S iS the 
( sations 
sug have an ext ra t, 1 
d ~ ible to the impending if it were 
a | t d I ducing th hypnotic 
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state external stimuli were excluded, as much as possible during 
1 1, 


the interval. As a matter of fact the result agreed with th 


reasoning. 


On the 27th of April, 22 hours after the setting in of tl 
hypnotic state, the patient awoke when I clapped my hand 
the third time. Since then, that is, during more than three mont] 
he has never had a fit. Nevertheless, the patient is by no \ 
completely cured. His prodromal symptoms described abo 
still oc ur, but the y appear, it is true, oul | | 
intervals, of from a fortnight to three weeks, and S | 
l l SO ll ns SD 

(hese symp s still 1 il] d 
tl eC ACt( p l i h Li i 1 
Ol | $5 stat O mi) d lhe pa S l ( i 
bel ll t ( 5 t Se ¢ ts 
did everyth | Besid : 
bo | | 
whiels h L OL l 

| ( 1 
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possibility of the improvement being caused by the diminution 
the prodromal hea lache, perhaps as W 1] by S vesblve 
thetisation of the scar. There is, ywever, an inverse 
between the decrease of the weight of tl i | du oe I 
and the decrease before the 
diminishing, the former augmented 
the addition of these t » hg $ S 
during the whole ( t t S ) oO t 
ker. 250 o1 

Not only the weight of the body, but sO 
itrogen showed considerable changes d 


In order to be surer ol \ L l lid 





l unt of tl loss o I 
Easier to ex} 5 I I 
, 
uuately alt 3 
+] 7 ( 
pol With (.J0 rede ued ) 
1 
he hit, tor 1t i 
ysumed a larg | 1) 
has been stated, t Ss { 
‘ ] 
oO the sta its ¢ Gil i ( I 
lo st stand l ) ed a 
» 5.93 o t ) 
tained a consid oss g 
} 4 1 
may ve put {O ) I 
des roying tiss [| \ 


showed, relatively sp uking, it rey 

and reduced on the basis 24 Irs, S7, 77 
ie . , } 

S6o/ and SOO ecm. In the last fit } 


Of course there was, d 
inverse ratio between the specifi LVitY 
urine, and it was, therefore, also y fluctua But 


c ym ple te sleeping days lt was \V , stant, t 5, 17, 
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1016 and 1017. On the sleeping day, which had been ushered in 


by the hypnotic sleep, it amounted to 1020. 
[am very from drawing far-reachi inferences from the 
observations which I have given above. I think, however, | 


trition during 
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Dr. F. L. Macken 


somewhere about this tims 





ing notes of his condition. 
patient for the first time, ar 


and emaciated conditio 


was coiled up, his head bei 


thighs acutely flexed on tl 


ut roughly, 


There 


shaken somewh 
became quiescent 
emaciation was so extrem 
have been d tected. H 
responded to light. The « 


and so was the knee tend 
passed in bed 
cerebral dis ise 
course of a week the patie 


nourishment.” 


ereatly lmprov d, 1 ] 
movement of the limbs ret 
itself—flattening of the left ] 


and flexion of the left 1 


sion). The cond tion or s} 
sented on admi 
1d at the 
During the ei 


fits, but shortly after getti 


note wr! 


to have squinted and wor 


again consulted o 


oe 


sudden jerking, 


espec 


spasm soni times causing 


loss of consciousness, no 


attack.’’ <At first, the 


y prac 
end of November. 


week, but they 


again for similar attack 
markedly than forme 
three times a day, a 

With the increase in n 
the left side 


became more 


' Mercury was given durin 


very marked. 


open, and without any other 


with increasing frequency till 


peptempd 


ially of 


In) irke 


he responde l with a howl and ag: 
Wi no evide of he yn] r 
me that unilateral wasting could hardly 
is pupils were equal, and only slightly 
ctival reflex was very imperfect, 
, small. Temperature 97.8." « { 
nt began to move in bed, l take m 
lle of April, his ¢ condition w 
1@ was moderately telligent, but * 
‘eturned, evidence of h plegia showed 
ip, slight contracture of t eft h 
:’’ (which last was corrected b te 
pa tic p ralysis, which tl p 
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ho was called in to see the patie 
:, has kindly supplied us with the follow 
On January 9, 1889, he saw t 

id und him in an ¢ ly w 


= 
e apvaomen. 
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Imission his } that he had become peculiar in 
O Or }, 1891) the patient was a powerfully 
1 lthy-looking boy. His bi ght eyes gay 
him 1 int t expression, but his slowness in answering 
quest 3 a te enul tion, and ecce behaviour evi- 
( ( la l ) t ell C. 
His gait and y, owing to tl spastic condi 
t ( Ul | vhich was ady ced without bending the 
Ih com Ll l to t left arm. 
‘| \ ¢ ti ly Sis and a paralytic con- 
tion ot t! i and left leg 
3 » t side. The] | 
i Atl to the I und th pl ilaneg 
] | | 1 Was } l and bent almost to a 
| n I ; { 1 the o und th limb slig 
| del { t larly flabb Che n could | 
| | tal b ) scapula, bu 
t ( iV 3 \ th ) cou lL} all ex l 
{ vy. b led, j tle ly out difficult 
| was | lly y pow ( in the wris und 
ts. T ( sid gidity to passive mo\ 
Che | | d. It yual length, but slightl 
{ t 1 t] } ( \ l iovement was 
y sg | ihe dul ilty was shown i 
Rigidit vel WV present in flexion and 
1 On t | { was sligh le clonus and an exa 
ted k 5 ) = lal on both sides T 
tu lu ll both } a ) vide ( a old 
llitis could | ted 
The l abdo W ial, and t ul 
had a sp. gr. 1020 L no 
[he boy w serva isht. du 
| w fits « d I 
were of a La distinct tendency 
to | ym 
He l rin his | V 1ey were coming 
| ( During t l 1 5 | fell. The mouth 
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rm and leg 


was succeeded by clonic spasins ; these, though most marked on 


was drawn to the left side, and a stiffening of the left 


the left s ide, were never enti rely limited to it. A fit lasted about 


came pale and faint for a few 


two minutes, and on recov: I 





seconds and then said he felt well again. 

The convulsive movements did not begin in any particul 
muscle or group of muscles. At other times the left arm would 
be involuntarily jerked forward once. This was of frequent occur- 
rence and was unaccompanied by any other symptom. The t 
perature was normal, but when taken in the left axilla it usually 
registered nearly a degree lower (subnormal) than when tak 
the right. 

The history, a1 d the unilateral and progressive charact 
the paralysis and of the convulsions pointed to some lesi 
traumatic character implicating the R. motor area, l after ¢ 
sultation it was decided to explore over that part the } L. 

Operati . On October 16 (the boy ; head having b 
viously shaved and rendered aseptic), the situati f the fissu 

Rolando was marked out on the right side of the sealp, a larg 
semi-lunar flap reflected « , and two half-inch discs of | 
removed above we wey a point situated ov the al ct 
The dura mater did not pulsate very evidently at this stage, a 


did not bulge. A third disc in front of, and intermediate b 


the other two was re LOVE l, the intervening bo ~n rkead out dD 
Hey’s saw, and clipped away with bone forceps, and in this 

a triangular aperture was made whose sides measured from 2 to 
21 inches. The exposed dura concealed the lower 2 of t fissu 
of Rolando, and the centres for the e anda , id part of 


leg centre. 
The dura did not bulge at all into the opening, and there w 


no pulsation, but the child’s condition had rapidly failed dt 
ibsence of puls ation was tious to be co l th ut I 
il ap Was re-aajus d and tne exp tlon 7 ) t 
’ ; 1 ’ 

Tl d bee . good deal of ha rl t lap 
t he bo 1e, bt 14 not tos ich an extent as to ralse al rm. 

Before the operation 4 of a grain of morphia was to have bee 
injected, but owing to a defective syringe less than that quant 


was probably administered. 

At the be ginning of the « pel ition the child’s condition was 
oC od, but no chloroform was given after the removal of the 
second disc. 

When Hey’s saw was being used the anesthetist found it 


necessary to Inject ether, and though the operation wa concluded 
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DRAWING OF THE LEFT LATERAL VENTRICLE. 
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In shape it resembled the hollow cast of a large | 


dilated anterior cornu corresponding to the upper extr 


1 ; } } 


posterior and part of the descendi1 
hollow, represented h lowe r 
hilus was sugg 


orpus st 








‘] he extre 


The widt 
The depth 
Tl ese meas 
consequence Ol 
handling the pa 
made to app 
taken to keep t 
p $1010) tl ca 
a ens 
J 
nlaces as ( 
Du = J 
m bi With 
separate f1 l 
Tl nt 
T l I 
S na nD} 
| L. v 
i ( 5 
( Line two 
| ( 
f sl] x 
] 
pha X ¢ It 
The R. wall \ 
\ 
{ su t 
i Was a 
| 
] 
] 
\\ i l¢ 
cle Ipt 1 < I 


ot ( th | ventricl was ‘ tin 
9 about Lin 
; about d 
( be « sidered exact, because, in 
ess ol tl \ s and the necessity tor 
order to insp them, the cavity could be 
| r smaller, but when care was 
l l s as faras possible i the natural 
1 to be approximately of the above 
less t ! thic and L Sé ( 
{ was tendenecv for the lining 
¢ ( D subst a rly lin thick to 
| sSUL¢ 
nd de | cornua were larger 
l would + admit tl little 
opt thal is Were normal in 
t ) ( \] ] ») was enlarged, bi 
nd la more regular outli 
d lerately enlarged, 
4 rol ( tl e Nu i vr struc ires 
On looking at the base the difference in 
he was very marked he measure 
R. 6 2211 
L. ri ) 
\ l pro is b 
und was about t thickness of a 1 
ed S 
was dilated d admitted t first 
o without risk of doing any damage 
lly concave—the left was flat 
showed the iter was not dilated. Thi 
slight S Le ed chang 
mn ol trophy of t structures In th 
cerebellum was unalte 
ed descending degeneration in the usual 


ENCEPHALITIS. 219 


fo lowing 
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all trace of nerve structure, showin 


condensed neuroglia infiltrated 
Numerous inflammatory ci a 
spa are enlarged 
I 
Pia mater shows mark l 
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but the nerve cells show « 
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accident. Concussion resulted, 
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bass 4] + 4] . +5 x ‘ 
certaln that the patient Was agall 


During a very slow recovery h 
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He was unable to leave his bed for eight months, and the 


| 
medical man who saw the patient at this time has described 


him as having a ~~ purely vegetative existence. 


The pat logical ippearances suggest that there occurred 


| 
4 ] 4 1 Rode . ] 1 
(1 i sub-acut ephalitis involving tl whole o1 
ter part of the R. | sphere, and producing a softening 
( I i 
ud 1] ] é } ly l subst; ( 
; 
» 1 \ 1\ il par on tu ( 
of t bral eased intra-cranial pr ire 
! 
nat Sic] ( 
] » . ; 
) D R. ventriu with absorption « 
S | | brain tissu urrounding it in 
] 
co wu ( oll l tl) -Vi cul pl sure hd 


but without abs 1, I L. hemisphere wa 
no ll ed int Le! " n ’ it Was OL ho mal ( 2“ 
isten 
(5) Loss « f th part OI tl rain which 
j 1 be ( \ l. 


l recession ¢ 1 inflamed brain tissue whereve 
WaS eX] l to et n the surfa of the brain 
or within the ventricles, and si the ventricles are 1n direct 
communication with the lym) spaces upon the surface of 


the brain, any 1 f pressure within the ventricles 


ds dily e lize itself throughout the whole cerebro- 


higner tf S : 4 l ul, Whilst the pressure upon the 
surface of the | rdly varied from what was natural 

- : ; . : 
and this can be ¢ if a plau ible r ison can be sugvested 


to show that the intra-ventricular fluid was prevented escap- 


The maintenance of an ordinary pressure upon the 
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surface of the brain is easily understood, for any temporary 
increase of fluid resulting from inflammatory effusion would 
speedily be drained away into the general circulation. 

Now when the R. hemisphere was inflamed the adjacent 
and continuous structures could hardly have been so fortuna 
as to escape entirely without feeling some effect from the 
mischief, even supposing that they were not directly involved ; 


} 1] 


and it is not difficult to understand how so small a channel as 


the iter micnt be occluded by the pressure of 11 flammatory 


effusion or cedema in its surrounding tissue. And a further 
possibility may be mentioned—the orifice of tl ter in the 
third ventricle may have been obstructed by 1 ceedematous 
ependyma. In one or both of these ways in all probability 
the excess of fluid secreted into the ventricles was prevented 
escaping, thi intra-ventricular pi ire Was 1 1, dilatati ! 
of both lateral and the third ventricles took place, and on 1 


R. side the dilatation was not only more marked because tl 
he misphere was inflamed and soft, but was mat rially assisted 
by absorption from pressure of the damaged brain tissue, and 
at a later period doubt by the contraction of the organized 


products of inflammation. When the encephalitis subsided 
the effusion into the cerebral tissues would be absorbed, the 
ite r once more become pate nt, and the norm ul « | ulibrium of 
the cerbro-spinal fluid be restored. 

If we consider how much of the substance of the R. 


hemisphere must have been destroyed at this period, partly 
from pressure and partly from the contraction of cicatricial 
tissue resulting from inflammatory exudation, there is no 
difficulty in accounting for the gradual onset of spastic 
paralysis in the L. arm and leg, which developed during the 
eight months the patient was confined to bed. 

But what is the meaning of the peculiar condition of 
apathy in which the patient lay during the eight months 
following the period of compression 

[t is probable that after the first two months the brain was 
in very much the same state as that in which it was found 
at the post-mortem, and it may be that the cause of this 
condition is to be sought in the loss or diminution of func- 


tion that most structures are 
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inflammation. This would explain not only the tedious and 
very gradual recovery, but also the recurrence of fits which 


took place soon after he was sufficiently improved to be able 


to get out of bed, and which had been in abeyance from the 
time he met with his second fall. As the period of impaired 
mctional activity dually passed away the power to 

md to irritation would reappear in those ganglionic and 


‘onducting structu s that had not been too s riously 


Lastly, it must not be forgotten that at the time of the 
mn. and od ipt 10 months und even years be fore, 
{ conall n } Stationary » far as the macros- 


nic lesions W yncerned ;—one ventricle was enormously 


. P . . 
l otn moa y dil 1; bo we filled with 
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THE PHYSICS OF THE CRANIAL CIRCULATION 
AND THE PATHOLOGY OF HEADACHE, EPILEPSY, 
AND MENTAL DEPRESSION. 


BY A. HAIG, M.A., M.D.OXON., F.R.C.P. 


Physician to t Met tan Hospital and to the Royal H tal for ¢ 


In the Spring number of Braryn, 1891, I pointed out tha 
certain cases of headache, epilepsy and mental depression 
bore what appeared to me to be an important and fairly 
constant relation to the excretion of uric acid in the urine. 

[ suggested that an excess of uric acid relatively to the 
urea in the urine was an index of an excess of urate 
blood, and that such excess of urate, by contracting the 
arterioles and capillaries might produce cold skin and 
extremities and scanty urine, and by effecting simula 
changes in the intracranial circulation might produce the 
headache, the fits, or the mental depression. 

Further than this, I did not at that time attempt to go 


but I believe that it is now possible not only to bring forward 


further proof that urates have the action on the vessels 
which I then attributed to them ; but that this vascular effect 
of urates being granted it is now no very difficult matter t 
show by the aid of the researches of others that the change 
in the intracranial circulation which urates may thus bring 
about may be quite sufficient to produce headache, fits, or 
mental depression. 

The subject, therefore, naturally divides itself into twe 
parts. (1) The proofs that urates do contract the arterioles 
and produce high arterial tension. (2) The effects of such 
high arterial tension on the intracranial circulation, and to 
these I shall add: (38) A short review of the symptoms 
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nd vathology of these disturbances regarded from this point 


As regards the effects of urates on the circulation I have 
previously mentioned that in migraine the pulse is well known 
» be slow and of hi tension, while the urine is scanty and 


the skin and ext ities cold, and some six or seven 


vears ago I pointed it that the urine excreted during an 
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but if the heart begins to give way, and the ventricle dilates, 
its systoles are imperfect and must be repeated more often 
to keep up the circulation. 


} 


Thus, in acute Bright’s disease with heart failure, or at 


the end of a chronic case as dropsy comes on, you find in the 
heart increased area of dulness, apex to the left, lst sound 


reduplicated, and 2nd sound loud, but the pulse instead of 


being slow is 85 to 90 in the minute; here we have cardiac 
failure with dilatation. 

And there is this marked difference between the slow 
and the quick pulse in Bright’s disease, as regards the effect 
of drugs. 

Take a case of Bright’s disease in which the heart is 
strong and compensation is perfect, there are all the cardiac 
and vascular signs of high tension, and the pulse is slow, say 
45 to 55. Give any of the drugs which clear urates out of 
the blood, acids, the nitrites (which act as acids, see ‘* Uric 
Acid,” pp. 40-41), opium, mercury, or iodides, you relax 
the arterioles, increase the urine, and generally (in my ex- 
perience diminish the absolute quantity of albumen, and 
the pulse will quicken up to 70 or 80. 

But take a case of Bright’s disease, in which owing to 
cardiac failure, the pulse is quick; give any of the above 
drugs as before to relax the arterioles ; you will increase the 
urine and diminish the albumen as before, but as you do this 
the pulse will get slower, instead of quicker. As you relieve 
the heart from the load of high tension against which it had 
to work, its systoles become more complete, and it alters its 
rate of action in the direction of the normal, that is, the 


pulse becomes slower instead of, as in the oth 


er case, faster. 

With regard to my statement as to the inverse relation 
of urates and urinary water there are a few things which 
might appear to anyone taking up the subject de novo, to be 
exceptions, when they are not so in reality. 

Thus it is obvious that relaxing the arterioles cannot 
cause diuresis when there is no available water in the body, 
and conversely when, as in dropsy there is a great excess of 
water in the body, relaxing the arterioles will cause great and 
lasting diuresis, which continues till the dropsy is all gone 
(see interesting case mentioned in ‘* Urie Acid,” p. 225). 


‘ 
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But to return to the other condition, there may be no 
available water because profuse perspiration, diarrhoea, or 
previous diuresis has removed it all. 

Thus a diuresis, at any given time, is generally due to 
two factors: Ist, that the urates have been cleared out of the 
blood, and the arterioles relaxed as a consequence of this, 
and 2nd, that some previous contraction of arterioles has 
kept back and retained in the body some water which now 
has an opportunity of passing out. 

[ have often previously mentioned the fact that in physio- 
logical conditions the water is least in the day, say 40-50cc 
per hour, and most in the night, as 70 to 80cc. per hour, 
this being just the reverse of the urate excretion ; but the 
diuresis in the night is the result of the retention of water 
during the day, and is generally proportioned to it: 7.e., if 
there is a day of more than usual high tension with it results 
headache, mental depression and scanty urine, and if at 
night the arterioles are relaxed and the tension falls the 
urine will be more than ordinarily profuse, being double the 
hourly excretion of the day, and far more per hour than on 
any night corresponding to a day of ordinary tension. 

In Bright's disease this is nearly always the case, and the 
urine of the 12 hours ending 8.0 a.m. is very often double 
that of the 12 hours ending 8.0 p.m. In other words, tl 
urine in chronic Bright’s disease is only profuse at night; 


day the tension is high and the urine scanty. 


Further, by altering the time of the urate excretion, one 


can alter that of the water excretion also thus let anyon 
take such a dose of alkali (not lithia, for reasons given in 
‘Uric Acid,” p. 29) as shall render his urine alkaline all 
through the 24 hours, and continue this for seven to eight 
days. After two or three days, he will find that the urine is 
now much the same in quantity per hour both mght and day, 
that it is not scanty during the day and morning hours, 
and therefore not profuse at night. 

And the reason of this is obvious: the plus excretion of 
urate which normally takes place in the “ alkaline tide ”’ of 
the day is the result of the retention of urate during the acid 
tide of the previous night, but he has been taking alkali fon 
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several days, and there is now no acid tide of the night, and 
its effects hav disappt ared with it; there is now little or no 
retention of urate at night, hence there is no plus excretion 
of urate in the alkaline tide next day. As there is no plus 
excretion of urate by day, its effects on the arterioles and 
the excretion of water are absent : there is no excess of it in 
the blood, no holding back of water, and, conseque ntly, ho 
diuresis the following night. 

Indeed, under these circumstances, the urine may be quite 
profuse by day, and then it is scanty at night, because all the 
available water has been run off by day ; this being just the 
reverse of what takes place when the acidity is normal. 

This is only one instance of the way in which, by con- 
trolling the urate, we can control the water, and, at the 
saine time, alter also at pleasure the rate of the heart’s action 
and the tension of the pulse. 

From these and many other facts which there is no space 
to give in full here, I infer and assert without fear tha 

hi 


ut rioles 


t, other 


things being equal, the contraction of the peripheral ; 
throughout the body is directly proportional to the amount 
of urate that is circulating in the blood. 

I do not assert that there are no other substances which 
produce the same effect, but I believe that in the human 
body urates are more important than any other substances or 
combination of substances, and this is the reason of the posi- 
tion which I have found them holding in relation to certain 
disease processes about which I have written. 

Let it be granted, then, that contraction of the arterioles 
is proportional to the urate in circulation ; we can now pass 
on to our second problem, viz., how does the high tension 
produced by this contraction of arterioles affect the intra- 
cranial circulation, and how may these effects help us to 
elucidate the pathology of those cerebral disturbances, which 
[ have found by observation to bear a special relation in time 
to the excretion of uric acid ? 

While thinking over this problem, I became greatly in- 
terested in some articles on the intra-cranial circulation, 
which appeared in “ Virchow’s Archives,” by Dr. Geigel 


(Archives, vol. exix.), Prof. Lewy (Archives, vol. cxxii.), and 





XUM 











OF THE CRANIAL CIRCULATION. 25 





PHYSICS 























an account of an experimental investigation by Prof. Dr. 
Grashey (“‘ Fest Schrift Munchen,”’ 1892 

[ shall mention these here, however, only so far as they 
appear to me to bear on our problem. 

Geigel’s main contention is that in the conditions which 
obtain within the skull dilatation of an artery, does not in- 
crease the flow of blood through the brain, but really 


1 ° } 


diminishes it, because it compresses the veins and capillaries 
Lewy dissents from this in so far as it refers to physio- 


logical conditions, as he points out that in these conditions 
the lymph channels and capillaries are so numerous that they 
will bear a go 1d deal of ce pression before they r¢ ally di- 
minish the blood flow through them, but he acknowledges 
that in disease, when part of the available space has been 
already taken up, say, by a cerebral tumour, or where some of 

1 1 


the available capillaries have been blocked or destroyed by 


} 


meningitis, it might then be, as Geigel asserts, that dilatation 
of an artery might actually diminish the quantity of blood 
flowing through the brain. 


Both these writers agree with each other and with a pre- 


id ~ 


; 


vious writer (Althann), whom they quote, that it is not 
unportant how much blood is present in the skull; but how 
much flows through the brain in a given time, because on 
this depends that satisfactory interchange between the bloox 
and the tissues on which the functions of the brain are so 
absolutely dependent. 

Grashey appears to believe in this also, but his investiga- 
tions are in great part directed to the determination of the 
effects on the intra-cranial circulation of increased arterial 
pressure, and bear therefore in the most direct manner upo1 
our problem. 

He tells us (previous reference, p. 73) tha 
nourishment of the brain, it is, apart from the quality of 1 
arterial blood, of more importance how much streams througi 
the cerebral vessels in the given time. 

He then points out that his researches show that, othe: 
things being equal, the quantity of blood which streams 
through the cerebrum in a given time rises with the pressure 


aorta up to a certain point, but when that point is 
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overpassed the intra-cranial pressure is so great that the 
central veins are compressed and begin to vibrate, and with 
this vibration there is always a considerable reduction in the 
amount of blood passing through ; and though the veins and 
capillaries behind the point of vibration are overfilled with 


lood, the conditions become unfavourable to the nutrition of 
blood, tl ndit | f ble to the nut 


the brain. 

But, he continues, since the cerebro-spinal fluid comes 
from the blood, it is not improbable that the stasis in the 
veins and capillaries thus brought about may result in an in- 
crease of its quantity, and so we get a further increase of 
intra-cranial pressure, so that when once the pressure rises 
so that the central veins begin to vibrate, a vicious circle 
comes into existence, which must bring danger to the brain. 

We shall see, I think, further on that this suggestion ol 
Grashey’s with regard to the effects of high pressure and 
stasis on the quantity of the cerebro-spinal fluid may help us 


t 


to explain some points in the pathology of uremia. 


He thinks that the veins are specially compressed at their 


point of entry into the cerebral sinuses, and he does not 
believe that high pressure compresses the capillaries ; on the 
contrary, they are overfilled with blood, owing to back 
pressure from the veins. 

We have, then, as the result of these researches and my 
own, certain facts as observed, and what seems to me a very 
simple explanation of their inter-relation and causation. 

The facts are those observed by myself, and mentioned in 
my previous paper and elsewhere, namely, that certain forms 
of he adache, epilepsy, and Ini¢ ntral depré ssion be ar an lin por- 
tant relation in time to the excretion of urates in the urine, 
and that by controlling the formation and excretion of urates, 
these disturbances can also, to a large extent, be controlled. 

[ have explained these facts by suggesting that the 
excessive excretion of urates in the urine is the sign ofa 
similar excess in the blood, and that when we alter the 
amount in the urine we at the same time alter the amount 
in the blood; and have suggested that the relation of these 
disturbances to each other and to the excretion of urates 
was due to the fact that excess of urates in the blood affected 


{ 
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the intra-cranial circulation, and so altered the functions of 
the brain. 

It appears now from the interesting researches of Pro- 
fessor Grashey that we can go a step further and point out 
the exact way in which urates act on the intra-cranial 
circulation, namely, by producing high arterial tension. 

The € ff cts of uric-acidwmia on the skin and extremities, 
causing them to be e ld and pale, is easily ¢ xplaing d by the 
contraction of arterioles and capillaries which it produces in 
these parts. The same etfect on the arterioles of the kidney 
may also suffice to explain the scanty urine of uric acidemia. 
But we are met by a difficulty when we come to apply the 
same reasoning to the intra-cranial circulation, for it has 
been p yinted out by Professor Horsley (** Origin and Seat of 
Epileptic Disturbance,” British Medical Journal, vel. i., 
to show that the 


1892, p. 63), that his experiments all 


aie) 
} 4 


condition of the cortex during the epileptic attack is one of 
congestion, not of anemia. 

It appears then that if the uric acidemia is the cause of 
headache, epilepsy, and mental depression, that it must act 
on the brain in a somewhat different manner from that in 
which it act n the skin and kidneys. 

And Professor Grashey’s researches suggest at once an 


eX 


xplanation of the difficulty. 

Uric acid, when it contracts the arterioles of the skin, 
kidneys, and other organs, not only affects these organs, but 
produces a gt neral effect throughout the whole body, 
namely, high arterial tension; this high arterial tension will, 
doubtless, affect the intra-cranial circulation in the manner 
that Grashey rat serib: s, and, producing more or le Ss stasis 
there, will quite account for the headache, epilepsy, and 
mental depression, and their time relation to an excessive 


excretion ol urates. 


This also explains completely Professor Horsley’s obser- 


t 


vation, for the intra-cranial condition 1s one of stasis and 
hyperemia, not of anemia, and the stasis and hyperemia 
are due to the compression of the veins by the high pressure 
in the arterial system, so that we have high pressure between 


the tense arteries behind and the compressed veins in front, 
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and with this stasis and deficient interchange between the 
blood and the tissues. 

Our chain of causation will then run as follows :—(1) 
Uric acidemia due to very numerous causes mentioned else- 
where, which are, however, to alarge extent, under our control; 
(2) general contraction of arterioles and capillaries producing 
high arterial tension; (3) the results of the high tension, 
more or less stasis and hyperemia in the intra-cranial cireu- 
lation, producing in accordance with the various anatomical 
and physiological conditions present in a given case, head- 
ache, mental depression, or fits. 

It will be found, I think, that this completely explains 
the observed relation in time between the excretion of urates 
and these functional disturbances, and will also enable us to 
explain more completely than has previously been possible a 
whole series of points in their causation and relation to other 
dis¢ ases. 

The relation of migraine, or as I have called it the uric 
acid headache, to uric acid is as follows: 

It is contemporaneous with a large excretion of uric 
acid in the urine having a relation to Urea of 1-18 or 1-20, 
the absolute hourly excretion is also large, say .6-.7 gr. 
per hour = to 14-17 grs. in the 24 hours, in a person 
whose normal excretion in the 24 hours would be from 10-12 
ers. When a headache has gone, or has been driven off 
by drugs, it will be found that the hourly excretion has 
fallen to about .4grs. per hour. 

Again, the plus excretion which accompanies the head- 
ache is preceded by a minus excretion, and if a line be 
drawn to represent the normal relation of uric acid to Urea 
in excretion at 1 to 33, it will be found that the excursion 
below that line which precedes the headache is almost 
exactly equal to the excursion above the line which 
accompanies the headache. 

In a word there is a fluctuation in the excretion of urates, 
& minus excretion preceding the headache, and a corres- 


ponding plus excretion accompanying it. 


Now it is quite impossible to prevent these fluctuations 


in the excretion of urates; they occur in everyone, and 
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almost every hour of the day, as the result of a whole host 
of causes which it is impossible to shut out; is it then 
impossible to prevent these headaches ? 

This does not necessarily follow, for the headache does 
not depend on the fact that there is a fluctuation in the 
excretion of urates, but only on the size of that fluctuation. 


Supposing, as I have done for reasons given elsewhere 


ha 
see “* Uric Acid,” p. 12) that all the uric acid which is in excess 


of the relation to Urea of 1 to 33 passes through the blood, 
it is obvious that an excretion of 1 to 20, on an average 
urea formation (and it may be considered that the urea 
excretion generally equals its formation, because it is soluble 
of 600 grs. will furnish 12 grs. of uric acid to pass through 
the blood; while an excretion of 1-20 on a urea formation 
of 300 grs. would only furnish 6 grs. of uric acid to pass 
through the blood. 

By reducing our whole nitrogeneous metabolism it is 
thus obviously possible to prevent any large amount of 
urate from ever, 1n physiological conditions, finding its way 
into the blood, and if the headache is due to the absolute 
quantity of urate in the blood it must thereby be prevented. 

Now this is exactly what I have done. I have reduced my 
average urea formation from 500 grs. or more which it used 
to be when I took ordinary diet, to 350 grs. a day now that 
milk and fish in small quantities form the only animal food. 

Contemporaneously with this change my headaches fell 
in frequency and severity, and in 1591, I had only 5, and in 


nine months of this year only 3; while on ordinary diet 
they used to range as high as 40-50 in a year. 

And that this change is due to the change of diet is 
evidenced, not only by the fact that the two changes were 
contemporaneous, but by the further fact that if I alter my 
diet and increase my urea I promptly begin to suffer again, 
and, indeed, I believe that but for occasional and unavoidabk 
indulgence in meat, I should now never have a headache 
at all. 

And there is one further fact, namely, that every single drug 
(and there are at least a dozen of them that are well-known) 
that diminishes the excretion of urates in the urine, at the 

VOL. XVI. 16 
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same time relieves or cures the headache, and the headache 
is proportional, not to the amount of the drug given; but to 
the effect of that drug on the urate excretion. 

It is, therefore, never safe to say this drug is no use. [| 
have given so many grains of it, and the headache continues; 
examine the urine and you will see that the large excretion 
of urate continues also; either your drug has not been ab- 
sorbed owing to a sick stomach, or its effect on the solubility 
of urate has been counteracted by some other condition 
present, as for instance a large amount of alkaline phosphate 
or other alkaline salt in the blood. 

Such is the relation of this headache to uric acid, and it 
has long appeared to me that the only possible explanation 
of these facts is the one I have given, that the excess of uri 
acid in the blood (uric-acidzemia) produces the headache. 

[ think we can now see pretty clearly the way in which 
it effects this result. 

[ will also say shortly that a very considerable number of 
cases of epilepsy, bysteria, mental depression and irritability 
bear precisely the same relation to the excretion of urates 
that the headache does, and they also are similarly relieved 
or cured by drugs or diet that tend to clear the biood and 
urine of urates, or diminish its formation. 

The great point in the diagnosis of uric acid disease 1s that 
it is temporary and fluctuating in accordance with the fluc- 
tuations in urate excretion, and is not permanent and con- 
tinuous. 

If a headache lasts day after day for a week and does not 
vary with the natural variations in the excretion of urates, 
or such artificial variations as can be produced by drugs, it 
is not due to uric acid, unless Bright’s or other organic 
disease is also present, when we may have an organic and 
not a functional uric acidemia. 

If fits, mental depression, or irritability, are similarly 
without fluctuation in accordance with urate excretion, they 
also are probably not connected with it, and search should 
be made for organic disease. 

I have shown above that contracted arterioles and capil- 
laries, and the high arterial tension they produce, bear 
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exactly the same relation to the excretion of urates and the 
fluctuation that can be produced in this by drugs and disease 
as the above functional disorders do; and the reason of this 
is that the high arterial tension is due to the uric acidemia, 
and this in its turn 1s the cause of such serious disturbances 
of the intra-cranial circulation as may easily account for the 
origin of these functional disturbances of the nervous system, 
and even more serious troubles. 

If, then, it be true, that certain cases of headache, mental 
depression, and fits, are due to the effects of high arterial 
tension on the intra-cranial circulation, those things which 
tend to raise arterial tension will do harm, and those that 


tend to reduce it will do good. Let us apply this rule to om 


knowledge and experience of the things that seem to condi- 
tion these disturbances. 

Now high arterial tension varies, chiefly with two factors 

ontraction of the arterioles and capillaries, and (2) 

» power of the left ventricle of the heart to overcome the 
intra-arterial pressure at each systole. 

Therefore, arterial tension can be lowered by two things, 
namely, anything that will relax the arterioles and capillaries, 
or anything that will weaken the left ventricle and prevent it 
discharging the whole of its contents into the aorta at each 
systole. 

A creat rise in arterial te nsion is pre duced as we know 
also by muscular exertion, though the effect is only temporary, 
and a great fall in arterial tension can be produced in a given 
region by compressing the main artery of that region. 

Now it isa characteristic feature of the uric acid headache 
that it is worse on assuming a stooping posture and on making 
any muscular exertion or effort ; but if it is due to anemia 
of the brain it is not very eas) to see how either of those 

‘ts can increase the anzemia. On the other hand, if it is 
ue to high arterial tension compressing the veins, it is clear 
that muscular exertion which raises the tension will do harm, 
while the stooping posture will facilitate the inrush of arterial 
blood, but still further impede the outflow of the venous 


blood. 


Further, it is obvious that pressure on one or both arteries 
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in the neck will reduce the arterial tension in the skull, and 
so relieve the pressure and pain, which in my experience, it 
at once does, while if the disturbance were due to anemia it 
must obviously increase it. 
But muscular exertion has another effec 

severed in, for it produces relaxation of arterioles and a fall 
of arterial tension, and I have been told by numerous sutf- 
ferers (and have myself also often tested the same point) that 
though exertion at first makes the headache much worse it 
eventually cures it if persevered with. Let any sufferer put 
on his hat and go for a sharp walk; his headache will be 
much worse at first, but at the end of say half an hour, he 
will have got thoroughly warm, his arterioles will be every- 


+ 


where relaxed and his pain will have vanished, and he will 
once more be able to take a cheerful view of things. 

This same relaxation of arterioles relieves at once both 
headache, mental depression and irritablity, for all are due 
to the same high tension, and which of them will be most 
marked in any given case depends to some extent on th 
height of the tension, but also probably on the anatomical 
conditions, which influence in one way or the other the effect 
of the high tension on the intra-cranial circulation. 


Dr. Liveing tells us of the interesting results obtained by 


Dr. Parry in cases of this headache, also in hysteria, epilepsy 


and mania, by compressing the carotid, and in some cases h¢ 
instructed the patients how to perform this operation for 
themselves. (‘* Megrim and Sick-headache,” pp. 276-7.) 

On this theory also we can see at a glance how venous 
congestion produced by coughing, ete., may still further im- 
pede the outflow of blood from the intra-cranial veins and 
produce vertigo fits and other members of this group. 

When my headache is bad it is simply impossible to 
assume the horizontal position, and when in bed I have to 
sit bolt upright against the back and slide gradually down if 
the pain gets less. I have also pointed out that by turning 
the face up so as to look at the ceiling the pain is somewhat 
relieved. It seems to me that this position may counteract to 
some extent the arterial inrush, especially from the vertebral 


4 


arteries, and may also facilitate the outflow of venous blood 
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but I should like 


anatomist on these 


} 


here 1s probably no fact that mm > W vy rec onised 
‘the globe, than that mental irritability and 
re relieved by the smoking of tobacco, and if w 
)In a system of therapeutics we find that i 
depressomot rs, 2.e., With tl 
ir power and enfeeble the heart 
similar action it is interesting 
sinular powel 
how do they act? It seems 


tobacco relieves mental irritability and depression, 


much by relaxing the arterioles, though its effect 


muscles may also do something in this direction, 
weakening muscle power generally, and especially that of the 
of the heart, it thus reduces arterial tension and 
intra-cranial circulation, and we know that if 
acco 18 p ished he yond the st ore of mental we ll-] elng it 
Inay cause nausea, and very serious depression or syncope. 
My observations on the effects of tobacco smoking on the 
pulse seem to show that it arterial tension, and 
juickens the rate of the heart’s action, : t is easy to under- 
stand that in accordance wit] rashey’ servations it will 
in this way increase the volume of passing through 


] 
} 
i 


he brain, and so produce well-being; and this well-being pro- 
luced by tobacco 1s not accompanied by a desire for activity 
ida feeling of tone in th nuscles, but rathe by slight 
xneuor and disinclination for exertion. 

I think also that it is of great interest to note 


} 


siological condition which has a simular effect 

has also a similar effect on the uric acid headache 

to old age, for it is well known that as sufferers begin to 
srow old this headache ts less frequent, or even entirely 


ceases. 
The explanation is, I think, fairly simple, and I have 
been fortunate enough to see or hear of several cases of old 


people who have lost their headaches in old age, after being 
regular periodical sufferers all their lives. But a closer in- 


vestigation of such a case brought out the following interest- 
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ing facts: the headache indeed was absent, but the rest of 
the phenomena were not absent, just as for so many years 
before there came a time when the urine was scanty, followed 
shortly by a time when the urine was profuse, with the scanty 
urine went coldness of skin and extremities and some mental 
depression, some rise of arterial tension, but 1n place of a long 
slow pulse a fast and irregular one, and a palpitating heart. 

This sufficed to explain everything ; of uric acidzemia and 
an increased excretion of urates we had ample evidence— it 
was not that they were absent, but that their effect had 
altered. 

In place of a long slow pulse we had a short and fast one 
and a palpitating heart, the heart was failing—no uncommon 
occurrence in old age—and owing to this failure the intra- 
arterial pressure, in spite of contracted and degenerate 
arterioles, was not great enough to compress the intra-cra- 
nial veins and produce headache ; all the other factors were 
present as before, the heart and head signs alone had altered, 
and the alteration of the former explained the alteration of 
the latter. 

In a similar way, and doubtless for similar reasons, mental 
depression and irritable temper often get decidedly less 
marked as old age advances. 

As a rule in the young and middle aged, whose hearts are 
intact and well nourished, the severity of the symptoms is 
proportional to the amount of urate that is passing through 
the blood and being excreted in the urine. 

Thus with an excretion of .6 gr. per hour, there will be 
mental irritability, mental and bodily inability and depression; 


with an excretion of .7 gr. per hour and above there will in 


co 
the same person be headache or fits—whichever he happens 


to be liable to, and in practice we often see mental depres- 
sion and irritability forming a sort of halo round the othe 
more severe disturbances of function. 

In my own case, though the amount of urate passing 
through my blood is now rarely sufficient to produce a head- 
ache, I much more often suffer from some amount of irrita- 
bility and depression. 

Another instance of the same thing may be seen in post 
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febrile bradycardia and the depression which follows acute 


disease, due, I believe, to post febrile uric-acidzemia. 
Writers on p st febrile bradycardia (see ** Uric Acid,” 


pp. 117 and 135) have observed quite correctly that this 
condition is met with in its most severe forms in those who 
have been previously strong and healthy, and yet in apparent 
contradiction they attribute the bradycardia to weakness of 
the heart muscle. 

Why should those who were previously strong and 


») 


healthy have the weakest hearts after a feve) There is no 


difficulty in showing, however, that they have most uric 
acidwimia, and the post febrile phenomena are proportional 
to this. 

In my book (‘ Uric Acid,” p. 135), I have mentioned two 
cases of pneumonia that were under my care about the sam: 
time : ohe was a strong and powerful man, the other a weak 
and ill-nourished woman ; in the former the post febrile con- 
ditions, including bradycardia, were very prominent, in the 
latter very slight, and the difference was simply due to the 
fact that the big man with his large metabolism of nitrogen 
stored much urate at the time of the fever, while the ill- 
nourished woman stored but little, and the post febrile 
symptoms were proportional in each case to the amount 
of urate passing through the blood (post fe brile uric-acid- 
emia). 

As regards the heart, the only necessary quality for the 
production of bradycardia is that it shall be sufficiently 
strone to withstand the strain which uric acidzemia, con- 
tracted arterioles, and high arterial tension put upon it, and 
this power is, to my mind, much more likely to be met with 
in those who were previously strong and robust. 

If, on the other hand, the heart fails before the high ten- 
sion, we get palpitation and a quick and irregular pulse 
marking the period of post febrile uric acidemia, just as in 
the case of headache pre viously mentioned. 

During our recent epidemic of influenza, I have several 
times been struck with the fact that the old and feeble, when 
they recover from uncomplicated influenza, have far less after 
depression than those in the prime of life, and I have no 
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doubt that their small nitrogenous metabolism, as in the 
case of the woman just mentioned, accounts for this, and |] 
have little or no doubt that the severe depression which 
follows influenza is simply a prolonged post febrile uric acid- 
emia, which, if not actively treated, may lead the way to 
more or less permanent feeble nutrition. 

The old, again, are probably let off some of the post 
febrile mental depression because their hearts are unable to 
naintain the arterial tension necessary to interfere with 
their intra-cranial circulation, and their comparative in- 
munity is thus due to two causes. 

But the absolute dependence of all the phenomena on the 
amount of urate present can easily be demonstrated in phy- 
siological conditions. 

Let anyone who does not mind a little auto-experimen- 
tation take, say, gr. xl. of an alkaline salt of sodium or 
potassium three times a day, and continue this for several 
days; during the first two or three days as the acidity falls 
the excretion of urates will rise, the urine will become scanty, 
and he will suffer from headache, mental depre ssion, and 
coldness. Let him continue the same dose for another two 
or three days, he will find that the urine sradually becomes 
more profuse, and that the headache and mental depression 
disappear, and feelings of well-being take their place. But 
the alkali is still being taken. What is the alteration due 
to? He will find that the urate excretion has altered; it 
was at first very high, but after two or three days thé 
immediately available stores were exhausted, and the ex- 
cretion fell down nearly to formation level (¢.e¢., 1.33), and 
little or no urate passed through the blood. This is the 
cause of all the other alterations, the alkali itself having no 
direct effect whatever. 

Or the experiment can be varied by taking salicylate of 


7 
soda, 2 


gr. xv. quater for two or three days, and following it by 
the alkali as before. 

The salicylate is a powerful solvent, and quickly clears 
out all the available stores of urate. ‘The alkali given in 
sequence to it will cause but a comparatively small excretion 
of urates, and the symptoms it produced on the previous 
occasion will be more or less completely absent. 


XUM 


XUM 
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Having taken the view that, in accordance with the 
above facts, mental depression bears exactly the same 
relation to the excretion of urates that headache does, and 
causation of the one differs from the causation of 
the other merely in degree, I was much interested to be told 
by one of my patients (a man of conspicuous mental ability, 
1 lis life suffered from mental depression), that 
when he had his worst attacks, which were always in the 
early hours of the morning (note the parallel with the normal 


excretion of urates, which is always large in the early morn- 


ing hours— uly alkaline tid and the urine scanty, though, 
as I have shown, there is plenty of water in the body, and 
no dig stion is or Ing on! 4 he was accustomed to obt un 
relief by sitting upright in bed in exactly the position that I 


have to assume In my headache ; and the fact 1s not only 


interesting . parallel, but it proves, I think, that in this 
case tl mental depre ssion was not du either to feebl 
heart or to cerebral anemia, and taken along with my 
argument it the effects of tobacco and cardiac depres- 
sants, explains the lrequent ass ciation of high arterial ten- 
sion with mental depression, because, as we now know, they 


I do not doubt that mental d pre ssion may be due toa 


weak heart, and consequent cerebral anwmia, but such 
depression would pay little or no attention to fluctuations 


in urate excretion, and would be benefited rather by lying 
down than by sitting up. 

It is int ting also to remember that in mental de- 
pression associated with high arterial tension, digitalis does 
harm. I have several times given it in cases where there 
seemed to be a doubt as to the power of the heart, and have 
seen cases where others have done the same, and the only 
result was to make the depression worse. 

One can easily understand why this should be so, as 


; ° 


digitalis affects both factors in the causation of high tension 
it strenethens the heart and contracts the arterioles. On 
the other hand, where mental depression is associated with 
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real cardiac weakness and low tension, digitalis may do a 
oreat deal of good. 

Talking of mental ability reminds me of a point of some 
interest in this connection. 

Dr. Liveing speaks of the person whom he would expect 
to be affected with meerim as ‘“‘a man of high intellectual 
attainments’ (prev. ref., p. 35), and Dr. Wilks! considers 
that megrim is rather rare among the lower orders, and 
though I have seen a good number of cases among hospital 
out-patients, [ do not recollect to have seen any among the 
lowest class, the ordinary day labourer. 

There seems, then, to be some reason to think that 
mesrim is more often met with among those who hav 
naturally active brains, and if this activity has as its 
anatomical basis the possibility of a free supply of arterial 
blood, it is not difficult to see that those who have thx 
largest arteries will be most lke ly to have their intra- 
cranial veins compressed when the intra-arterial tension 
rises too high. 

[ have mentioned above Grashey’s supposition that on 
of the effects of increased intra-cranial pressure and stasis 
might be an increase of cerebro-spinal fluid which might 
further increase the pressure, or keep it up even after th 
arterial tension had fallen. 

Now Dr. Broadbent,’ whose opinion I have several times 
quoted before, considers that the phenomena of uremia re- 
present the effects of high tension on the circulation of the 
brain, and Grashey’s researches make it easy for us to 
understand the way in which it acts. 

But in accepting this explanation I have had considerable 
difficulty in understanding how it was that when, in some 
such cases, the temperature rose, this being almost ceé rtainly 
accompanied by a relaxation of arterioles and a fall in ar- 
terial tension, the cerebral symptoms, coma, &c., remained 
unaltered, z.e., that the cause being removed, the effect still 
continued ; but if one of the effects of the high tension is to 
bring about an increase of cerebro-spinal fluid, it is quite 


> 


Lancet, vol. ii., 1888, p. 263. 
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possible that so much pressure may be produced in this way, 
that the fall of arterial tension, due to the rise of temperature, 
is no longer sufficient to relieve the intra-cranial pressure and 
the coma it produces. 

The same fact may also explain another difficulty, for 
looking upon uremia as organic uric-acidwemia, because its 
symptoms all resemble so closely those of functional uric 
acidemia (see ‘* Uric Acid,” pp. 226-7), it was a surprise to 
me on examining some blood drawn by cupping glass from a 
patient who was dying of uremia, to find little or no uric 
acid. The patient, however, had considerable fever at the 
tile the b] od was lrawn, and fever, as we know ’ Uric 
Acid,”’ pp. 57 and 118), clears the urate out of the blood and 
relaxes the arterioles. The fact, therefore, that I found no 
urate did not prove that it had not previously been there, and 
we know that there is often a large amount in the blood in 
Bright's disease, it being, as I have suggested, unable to 
pass freely through an inflamed kidney, and Grashey’s sug- 
gestion about the effect of high tension on the cerebro-spinal 
fluid may explain why the cerebral symptoms did not depart 
along with the uric acid, when the temperature rose. 

Just as the uric acid headache corresponds with a fluctua- 
tion in the excretion of urates, so very often do the fits of 
epilepsy, and the mental condition in each case fluctuates 
with the urates, there being mental brightness and well- 
being with the mimus excretion which precedes the attack, 
and more or less misery and depression with the plus ex- 
cretion that accompanies the attack; and so constant is this 
that quite a number of cases have been recorded in which 
the sufferers were able to predict an attack of headache or 
fits, as the case might be, from the fact that they were feeling 
more than usually bright and well. 

Then, again, in many cases, the fits appear, if we may 
take the word of the patient, to be very decidedly influenced 
for good by drugs such as acids, opium, mercury, salts of 
zinc, copper, silver, nitro-glycerine, &e., Which diminish the 
excretion of urates and clear them out of the blood. 

And as to diet, very numerous cases are recorded in which 
a vegetarian diet has effected a cure, and there is, I think, 
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but little doubt of the way in which this diet acts in the 
parellel case of the uric acid headache. 

I have now before me the notes of a case in which a 
centleman, aged 50, who had suffered from fits all his life, 
was cured by a severely vegetarian diet, with a purgative 
dose of calomel and colocynth, followed by haust. Sennce 
co. twice a week, and he lived twenty years more without 
any fits at all. 

He lost weicht very decidedly, and was considerably 
weakened by the treatment, and I think it probable that the 
urate formation was not only greatly reduced, but that the 
heart was also much weakened by the severe treatment, and 
hence was incapable of keeping up so much tension as was 
necessary to compress the intra-cranial veins. 

Probably this treatment was unnecessarily severe ; at 


time there are, no doubt, pl nty of enil ptics who 


the same 
vould be glad to purchase freedom from their disease at 
even greater Cost. 

The treatment in the above case was recommended by a 
l, and the directions say, 


among other things, ‘“‘ the medicine is meant to remedy the 


Dr. Pelham Warren, long since dea 


mischief arising from an inactive state of the liver, in- 
digestion, &c., but the constitution cannot be freed from the 


unhappy tend ncy to pressure on the brain and convulsions 





without the strictest persevering attention to diet.” 

‘Pressure on the brain” is an extremely good and 
possibly accurate description of the real condition present, 
and it reminds us of what patients with headache or de- 
pression so often say—that their head is bursting, or their 
brains boiling over. We can now realise much more 
thoroughly the condition of affairs that underlies these sen- 
sations. 

As to epilepsy, some interesting researches have been 
published by Drs. C. A. Herter and E. E. Smith (New York 
Medical Journal, August, 1892.) 

In the publication of some previous researches on uric 
acid, these authors were inclined to take objection to my 
results on account of the process used; but since that, I and 
others have pointed out that Haycraft’s process is an ex- 
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trenic ly accurate one (se¢é Journal of Physiology, vol. X11l. 


and that as regards most of my results, some very similar, 


identical, ones have been obtained by others with 

As regards epilepsy, I have pointed out that the excessive 
excretion of uric acid which accolmpani s the attack is some- 
tli ( VION as to be visible to the naked eye as a 

oh the urine before lt is cor ] see ‘* [ 
where the fit 1s well marked and 
separation of urine accurate, an excess of uric acid can be 
found by almost 

As regards the remarks of Herter and Smith on epil psy 

ret., p. 224), it 1s quite evident that in the case of 
grand mal they have not sufficiently separated the urine 
corresponding to the fit, and, as I have frequently pointed 
out before, it is quite useless to expect a positive result if 
this is not done. 

The smallest amount of urine examined in their tables 
is 134 ec., and this was not at the time of an attack of grand 
mal. All the amounts estimated at the time of an attack of 
erand mal were larger than this. 

Now the amount of urine excreted in an ordinary grand 
mal attack, lasting, including the stupor following the fit, 
20 to 30 minutes, could not be much more than 30 to 40 ce.: 
therefore, even under the most favourable circumstances, the 
urine of an attack was mixed with two volumes of urin« 
excreted befo Yr al it, and no excess of uric acid would 
therefore be « xpecti d. 

» pointed out, even in the case of the uric acid 
excretion of the whole day may show minus 
uric acid, while if the urine of the attack is carefully 
separated, it shows plus uric acid corresponding to the hours 
of headache (see Journal of Physiology, prev. ref.). In my 
case of « pili pss publishe d in the Ne urologische s ¢ entrallblatt, 
to which the authors refer, the urine of each fit was s parated 
as carefully as possible; and I also pointed out that when 
the urine of the fits was mixed with that before and after 
them, the uric acid came out normal, while the urine secreted 
during the fits showed a great excess. 
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In other cases I have got patients to pass water every 
hour of the waking day; then, when a fit occurred, we 
had the urine of the hour preceding the fit ready for ex- 
amination, and the bladder never contained more than 
one hour’s urine in addition to that of the fit, and this, in 
my opinion, is the way in which a uric acid reaction should 
be looked for in grand mal. Certainly it is quite useless 
to examine 150 to 500 cc. of urime when that excreted 
during the fit could not possibly exceed 20 or 30 ce. 

The authors say again on p. 234: “The latter ‘that is, 
urines passed immediately after seizures’ are apt to show 
a higher uric acid ratio than the urines passed just before 
seizures; very often, however, the ratio is one that be- 
longs within the limits of health.” 

This is just my result diluted, and as the quantities are 
not given there is nothing to show that the urine just before 


was not the urine of two to three hours before, 7.e., a 


4 


mixture; or that the urine passed after the fit really cor- 
responded only to the excretion of the fit. 

Further down on the same page they say: ‘ The « 
of uric acid that is observed in epilepsy cannot reasonably 
be construed as the cause of the seizures.” They ac- 
knowledge, then, that there is an excess, but differ from me 
as to the relation of cause and effect. 

In petit mal, however, they found a distinct relation be- 
tween the excretion of uric acid and the cause of the seizures, 
and treatment by milk diet greatly reduced the Irequency 
of the attacks (prev. ref., p. 239.) 

This is just what I should expect, as in my writings 01 
the subject I have not limited myself to grand mal, but have 
suggested that petit mal, hystero-epilepsy, and hysteria are 
all similarly related to uric acid (see ‘‘ Uric Acid,” p. 87 and 
123). 

Where attacks of petit mal are frequent I should expect a 
continuous plus excretion of urates; but, as I have often 
proved, it is useless to look for urate reaction in a single short 
attack, as the separation of urine can never be sufficiently 
good (prev. ref., p. 87). 


If Herter and Smith will separate the urine of grand mal 
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cases With greater precision, I have no doubt that they will 
set urate reactions similar to mine, and if they will also treat 
srand mal to the same diet as petit mal they will, no 
doubt, get some satisfactory results, just as others have 
alr ay done. 

The observations of these authors on the relationship of 
the fits to intestinal putrefaction are of extreme interest be- 
cause they supply a further illustration of (a point which I 
had previously noticed. Thus, in St. Bartholomew’s Hospi- 
tal Reports, vol. xxiv., p. 226, 1 have made the following 
remark: ‘**S licylat S again may fail to be absorbed for a time 
from gastric irritation or other causes, and I had a remark- 
able instance of this in a case of epilepsy which I was treat- 
ing with this drug. On several occasions the urine gave no 
reaction with perchloride of iron during the fits, though on 
some occasions there was probably as much as 20ers. of the 
salicylate lying in the stomach, and there was a strong re- 
action in the urine after the fits had passed off, without any 
more of the drug being given.” 

I can now explain all the facts much more completely 


than I could at the time the above was writt« n, for I now 


know that when uric acid in the blood raises arterial tension 


it contracts the arterioles and capillaries throughout the 
whole body ; so that not only are the urine and saliva scanty, 
not only is the skin cold and dry, but all the gastro-intes- 
tinal secretions (gastric juice, bile, pancreatic and intestinal 


juices), are similarly diminished, and the circulation through 


their mucous membranes is so imperfect that digestion and 





absorption come to a standstill. This and the generally 
diminished metabolism accounts for the marked fall in urea 
excretion that generally accompanies a plus excretion of uric 
acid, and the resumption of these physiological processes 
accounts for the rise of urea when the urates are cleared out 
of the blood, and their excretion in the urine diminished. 

But such a marked arrest of gastro-intestinal digestion 
will almost certainly be accompanied by the onset of putre- 
factive processes the processes of which Herter and Smith 
have observed some of the r¢ sults. 


All is now clear; the reason the salicylate failed to appear 
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in the urine in the above case was because the arterioles 
were contracted, and gastro-intestinal digestion and absorp- 
tion were at a standstill. 

We can now see clearly the origin of the horrible foetid 
dejecta often met with after an attack of dyspepsia, bilious 
attack, or uric acid storm; also why calomel so promptly 
puts matters ofthis kind right. I used to think that it acted 
directly as an antiseptic, but it is now evident that its most 
important action is the result of its chemical relations to uric 
acid, by which it clears urates out of the blood, relaxes the 
arterioles and capillaries, and allows gastro-intestinal diges- 
tion to proceed once more. 

The intestinal putrefaction noticed by Herter and Smith, 
far from being the cause of the fits, is but a result of 
uric-acidzemia. The contraction of arterioles which pro- 
duces the high tension, which in turn interferes, as I have 
pointed out above, with the intra-cranial circulation and pro- 
duces the fits, interferes also with gastro-intestinal digestion 


L 


} 


and allows putrefaction to take its place 
Mental depression, again, is influenced by diet and drugs 


in just the same way as the above troubles ; there are plenty 


of recorded cases in which a vegetarian diet has done good 
or effected a cure. 

Hysteria is another instance of the same thing; its 
attacks bear the same relation to the excretion of urates as 
do those of the above-mentioned troubles, and, like these, it 
can be relieved by acids and other drugs which clear ura 
out of the blood; and I have suggested that the fluctuations 


in the excretion of urea that accompany and follow such 


tes 


attacks' represent the effects of uric acidzemia on the meta- 
bolism, for uric acidszemia, however produced, is accompanied 
by a diminution in the excretion of urea, which I[ have sug- 
gested is due to a diminished metabolism, the result of the 
general vascular contraction which the uric-acidemia pro- 
duces ; and when the uric-acidzemia is put an end to, whether 
by drugs or by natural causes, and whether it has produced 
headache, mental depression, hysteria, or fits, the relaxation 
MM. Gilles de la Tourette and Cathlineau 


1., 1889. 
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, ‘ , : ' 
by a Yr 1 the output ol 


is almost 


certain to brine about a fluctuation in the excretion of 


urates, and a temporary uric-acidzemia, which, in turn, may 
produce hysteria, or any other members of the group, by it 
effects on the intra-cranial circulation. (See Brat, 1891. 

These considerations seem to me to warrant the con- 
clusion that in none of these so-called neuroses does the 
disturbance of function ever originate in the nervous system, 
which would work on with the utmost regularity if its circu- 
lation was not disturbed. 

But we can also see quite clearly that intra-cranial 
lesions, whether traumatic, syphilitic, or of other origin, may 
have a powerful influence in hindering or increasing the 
effects of uric acidemia on the intra-cranial circulation. 

As I have said before with regard to headache, it is quite 


unnecessary to treat the nervous system at all if the uric 


acidemia is prevented, and it appears to me to be quite evi- 


dent that many of those who have believed that they were 
treating the nervous system direct, have really been treating 
the urid acidemia unknown to themselves; for such drugs 
as morphine, the nitrites, the iodides, the salts of zine, 
copper, silver, and mercury, have a powerful effect on the 
excretion of urates, and tend to remove uric-acidwmia and its 
effects on the intra-cranial circulation; and even the bromides 
with their depressant action on the muscles and the heart, 
may, like tobacco (mentioned before), affect the intra-cranial 
circulation rather than the tissues of the brain direct. 

It is evident, then, that we can not only completely 
account for the relation which these functional disturbances 
have been found to bear to a large excretion of urates, and 
can see that this depends on their both being the results of 
one common cause—an excess of urate in the blood; but 
the explanation places us in a more favourable position than 
we have ever previously attained for making an attack on the 
real fo is et origo malt. 
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In conclusion, I will shortly mention one or two points 
in treatment. 

It is impossible to prevent fluctuations in the excretion 
of uric acid; they occur in every one from hour to hour ; 
therefore the only way to prevent severe uric acidemia is to 
diminish the formation of uric acid. 

A wave 10 feet high at low tide may do little or no 
damage, while a wave of similar height at high tide may 
sweep everything before it. We must keep the uric acid tide 
always low, and then its waves will do no damage. 

It appears that uric acid is generally formed at or about 
the proportion of one grain for every 33 grains of urea; 
therefore we can take urea as our guide, and, reducing its 
formation, can calculate that of uric acid from it. 

If a patient suffers from headache or mental depression, 
and passes on ordinary diet 600 grains of urea per day (i.e., 
forms 18 grains of uric acid), let him try the effect of such 
diet as will reduce his urea and keep it about 400 grains 
per day (?.e., forming 12 erains of uric acid), and such a 
diminished output of urea may be effected without either 
starvation or loss of weight. 

It seems also to be advisable to avoid meat which con- 
tains much urate already formed, also soup, beef-tea, and 
meat extracts, which are, as I have shown, very rich in 
urates (see ‘‘ Uric Acid,” p. 51). 

In epilepsy it may be necessary to go further, to reduce 


urea still more, and even to produce considerable loss of 


body weight, as in the case I have mentioned. 

[ have great hopes that by careful advance in the direc- 
tion which these facts indicate, we may eventually obtain a 
really valuable power of control over these functional dis- 


turbances. 


XUM 


XUM 





Critical Argest. 
ON RECENT APPLICATIONS OF GOLGI’S 
METHOD TO THE STUDY OF THE 
NERVOUS SYSTEM:! 


BY WILLIAM ALDREN TURNER, M.B., M.R.C.P. 


[HE examination of the minute anatomy of the central 
] 


ous system by Golgi’s stainin 


g method, which has brought 


iable information at the hands of Golgi, Kolliker. 


forth much val 

R mon jy Caj ul and others on the Contin ht, has as yet received 
but scant attention in this country. It is therefore proposed to 
ive he a resumé of the more important papers which have 


literature on which is now 


uppeared on this subject, the 
voluminous. 

The method of staining, although modified in details by various 
workers, is b lefly as follows :—Small portions of the central 
nervous system of embryos are placed in a mixture composed of 
bichromate of potash (4 parts) and perosmic acid (1 part). After 
remaining in this solution for several days, the blocks of tissue 
are washed in a quarter per cent. solution of nitrate of silver and 
finally placed for two days in a three-quarter per cent. solution of 
this salt. They are then ready for imbedding either in paraffin 
or celloidin. However care fully done, the method has its disad- 
vantages, which are, that all the nerve structures are not equally 
he same time stained, so that the relation of the dif- 
ements, ¢.g., nerve fibres and nerve cells, is not always 
evident. 

Kélliker finds that the nerve fibres and their branches stain 
st read ly, so that one sometimes sees sections in which, to 
all appearance, there are no nerve or glia cells. 

The theory of the action of this staining method has provoked 


discussion. It is held by some that the black staining which is 


f 


characteristic of it is due to the precipitation of bichromate of 


} 1? 


silver in the pericellular lymphatic vessels; the reasons for this 
statement being that the cells are larger than where observed by 


This has already appeared in a s tly modified form as a series of 
papers in the Journal of Anatomy and Physiology, vols. xxv. and xxvi. 
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other methods, and that their shape is different; that ammonia 
dissolves the deposit reve aling a small C ll, and that the lymph 

. ] 1 ] 1 i 
channels in other organs are also stained by Golgi’s method. 


This view is not accepted by ali in its entirety, f Kolliker 


believes that both a staining and a pi pitation tak pla 
f +} ] . 4 . ] — } +] + 
If the elements present @ Sharply defined smooth contour, 


indicative of staining, if they are irregular and varicose, precipi 
tation has occurred; the former is chie fly observed in non 
medullated fibres, the latter in neuroglia cells. Ramdén y Cajal 
inclines to the view that the reaction is due to staining and not 
to precipitation: he has never obtained deposits in the lymphatic 
spaces o! the cornea, lymphatic vesseis or conyunctly Ll lacu 
while he has constantly seen the cells in epithelium, cartilage 
and muscle stained by this method. 

This preliminary introduction upon the method is now fol- 
lowed by a consideration of the anatomy of the central nervous 
system, which has been obtained mainly from the works of 
Golgi, Ramon y Cajal, Kolliker, and Van Gehuchten. A biblio- 
graphy at the end summarises briefly the important works on tl 
subiect. 

A. Sprxant Corp (K6LLIKER) 


l. Ti € 7 ste ri rv is a rd p r é } ‘ The posteri 
, 


nerve roots enter the cord by numerous small bundles which 
gently ascend in the postero-lateral groove ; and turning inesially 
towards the posterior columns, each fibre divides into two por- 
tions, an ascending and a descending. In men and pigs this 
division takes place at angles of 150° or 160°, and as the fibres of 
a root bundle split at the same level, and the divisions retain their 
oblique course for a long time, the superficial portions of the pos- 
terior column present a peculiar and characteristic arrangement 
of fibres. In their further course these fibres extend into tl 


deeper parts of the column and become longitudinal fibres. 


When examined more closely, the posterior roots are found to 
sink into the region of the lateral segment of the substantia gela- 
tinosa in the part of the posterior column recently called the 
border tract (Randzone) of Lissauer. Here the root bundles 
divide into two systems, a smaller lateral one, which passes 
towards the postero-lateral corner of the substantia gelatinosa, 
and a stronger, stouter median one, which courses in the border 
tract towards the posterior column. In the lateral system all the 
root fibres divide at the same place; in the median they diffuse 
over the whole space between the entrance of the roots and the pos- 


terior column, occupying in antero-posterior diameter the ventral 


XUM 
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par f the border trax t, while the dorsal portion is formed DY 


border of longitudinal fibres. The divisions are here scattere 


over a considerable area; and the ascending and descending fibres 


11¢ g 1 ou im lese so Intertwin tmongst ea other, 
that in cross sections a very delicate a 1ation of small bundle 
fibres exists. Asa result of his investigations on the spinal 
cords oi Hu wn moryos, as W ll as yn those of she »p and new- 
born kittens, Koélliker is lined to believe that all the senso 
t fil S alvilde 
l 1po int to consid now th I co 
b unches « th S sory roots, id t » find ou d vDitel) V y 
end. The posterior columns, by which are meant not only the usual 


] ] Beas ] 14 + + ] >} ; ++ 
so-called columns, but also the connected layers of white matt 
which ar situated outside the subst vntia -letinosa and ¢ 


nect the posterior and lateral columns, are essentially composed 


of the fibres of the posterior roots. Che | yngitudinal fibres 

the posterior columns bend a right angle and pass into 
substantia gela sa, WI they break up into fine branches 
(in the spongy substance), and behave in a manner similar to 
what is later on described as occurring in the “collaterals ’’ of 
the colu D These bendings are not abundant all 

and it is impossible to say whether they are only in the des- 
cending or also in the ascending fibres. Some are true termi- 


nations, and divide in the posterior horn into delicate branches, 
others are longitudinal fibres which turn back in the substantia 


selatinosa by another bending to their former course. It 
cult to say how many of the branches of the posterior roct fibres 


ass into the grey substance to end there, and how many pass up to 


} 
the medulla oblongata. It is most probable that all the descend- 


ing branches pass into the grey substance, and that the ascending 
mostly pass up to the brain Kélliker believes also that these 
latter may partly enter the grey substance, as he has observed in 


] } f 4 ] 1 4 
longitudinal sections that some ol the fibres e itered the grey mat- 


ter at right angles and ended there. Observation of many sections 


further shows that a great number of the fibres oi the } ro} 


I 
columns run a very considerable distance without interruption 


[t is of interest to notice if this method throws any light upo 


the vexed question of the origin o the ‘* sensory ’”’ roots in cells of 
the grey matter of the cord Ihe observations of Golgi, Ramon y 
'j 1em t ) horn and sub " " 
sa ) l l in t embry \ wt 
p j p l, gradually pla t 
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Cajal, and Kélliker cannot confirm this statement ; none of then 
has ever seen a nerve cell passing into a ‘‘ sensory root’’ fibre 
Until further proof is forthcoming for the higher animals, it is 


well to teach that the origin of the ‘‘ sensory” root fibres in tl 
cord cannot be held as proved. 


2. The Ci tterals (Co (leratei) of the P. stert } Roots ( 
Posterior Col 7 .. The existe nee ol lateral b anches (eollater: Is 
of the longitudinal fibres of all the columns of the spinal cord 


a most important discovery of Golgi and Ramon y Cajal. The 


are very readily seen in longitudinal sections, and are a not 
worthy feature of the minute structure of the cord, and form on 
of its most important physiological relations. As a rule they 

not so thick as the longitudinal fibres, and like them they presei 
varicosities, especially on their fine ramifications and at their te 


minations, which, ace wrding to Kolliker, are artificial. The colla 


terals are usually given off at acute angles, but in some ca 
they arise from the stem fibre at a right angle. 

All collaterals end in small ¢ ‘nal bushes or tufts, which 
mind one of simple end plates. TT! » small tufts consist 


numerous short twigs of the finest varicose fibrils, which encire] 
the bodies of nerve cells, and mainly end in fine knobs. Wh 
the cells are large, as in the anterior and lateral horns, the 
twigs form very beautiful pictures, and one notices that there ar 
anastomoses of neighbouring twigs, and that they are not in dir 
association with the cells. Similar endings are found in the sub 
stantia gelatinosa, substantia spongiosa, and in Clarke’s colum: 
As at their terminations the collaterals show no sign of anas- 
tomosis in their course. 

We will now consider in detail the collaterals of the ‘* sensory 


roots and thei branche Sal lof i le p ysterior columns. After thes 


roots have entered the border tract, they cive off in certain casi 
before their division single lateral branches. Similarly the fib 
of the border tract and posterio1 column cive off collate rals. Tl 
number of collaterals given off is very great, varying from two o1 
three up to nine in very long fibres, and they follow each other at 
greater or less distance. They occur inall parts of the cord, both 
in the limb enlargements, in the intervening portions, and in t 
upper cervical region, and so many are there that it is difficult t 
see a fibre which does not give them off. In all portions of the 
p ysterior columns, superficial, middle, and dee pe laterals are 
present ; it is therefore reasonable to conclude that the majorit) 
of the fibres of the posterior column give off collateral branches 


It is, however, worthy of note that in many preparations the col- 
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laterals are less well or not at all stained. In the dorsal corne 
of tl post rior column of the cervical cord of a ealf embryo, 
collik dasmall compact bundle which possessed no col 
lateral fibres, while they were well formed in all the other po. 
tions of the column 

The S collaterals, as the lateral branches of the posteri 
column fibres may be call L, pass from the diff rent port ons of 
the ¢ )] n 1nto tI corey matte ol the post ! r horn, and « urs 
mol ( »] ss to ds ts ven ul oO motor parts, in ord to tel 
mina s different region ind even in the anterio rn 
of tl L sid Th passa nto the grey matter is in 
bundles of ten, fl en, or mol ibres, which ent vartly in a 
S l { rs ind pi \ re l and slanting through the sub 
Stant 10Sa. The place and nature of their termination is 
ny 

(1) Int sub celatinos t] nner described aboy 
s cn Ss ( ( lat is 

(2) I | la layer | 1 the srbstantia gelat 
and spongiosa ; here the fibres a uM is, and form a deli 


felted 


(3) In Clarke’s column, where they form a network similar to 


young 
compos 
i 
comimiss 
and p 
Th } 
l i { 
and CoO 
ally in a 
posterio 
f 4] 
ot the c 
site sid 
The mid 
| 
CoLu 
The elk 
collati 
vhtful 
doubtt ll. 
“ , 
(0) I 


ibstantia gelatinosa of the opposite sid Ins 

| posteric nissure is found to exist and to 1 

ol ¢ ral Ramo y Cajal describes the posteri 
ein new-b n dogs as consisting of three parts : anterl 
xr archin bundles, 1d a middle transverse portiol 

x bundle has its concavity towards the central canal, 
s of delicat l co fibres, which spread out later- 
caret ms The or! ol these fibres is doubtful. The 
l $ ( } t » the ventral side, and e Nsist 
> ¢ l } ) rior c ylumns, which end in the opp )- 

t sp of the substantia gelatinos: 
cross-runn ¢ bundle foes miaway through Clarke s 

l ds in the lateral part of the substantia gelatinosa 
s of this part of the commissure arise partly in the 
of the lateral columns, and partly their origin is 
the substantia spongiosa of the posterior horn of th¢ 


iterior horn. The 
1] 


collaterals which pen 


called by Ramon y Caj 





re 18 &@ very important group ol 


trate the anterior horn of the 


il the ‘‘antero-posterior ’’ o1 





264 CRITICAL DIGEST. 


‘‘sensori-motor”’ group. Springing partly in the posterior column 
and partly in the border tract, they collect in the substantia 
spongiosa into stout bundles, and penetrate as compact 
fibres straight into the anterior | 
parts, and end in the region of the 
branches. These are detined by Kolliker as tl 
of the sensory roots. 
3. Collate rals of the A 
laterals of the lateral colu 
portion of the posterior colum 
into the anterior horn to the various 
single fibres pass into the boundary 
gelatinosa and spongiosa and t 
collaterals of the anterior c 
cross into the commissure, othei 
horns of the 


columns. The se li 


tt 
the long sensory collateral 


sagittal sections. Concernin 


laterals, Kélliker found, 
sensory ones, long 


sides, at arly a rl 
which end as aboy 
show such divisi ms, but othe 


sensory ones. 


The anterior commissure consi part] f axis cylinders, 
which decussate, and partly of collatera f the rior and 
lateral columns, which often show branchin the missur 


and end in the grey matter of the opposite 
spread out into the anterior horn and 
terior horn. is not impossible that 
fibres poster yr colu -ollateral 
commissure to the opposite side. 

1. Nerve Cells.—The cells of 
cord are all multipolar, but differ 

, 


possess one unbranched or only sparsely-bra 


) hil } t] . hi j » oft 1 . ] 
) while in others this gives off numerous brancl 


aj) V 


are again divided into two sub-classes: (a) those 
QXIS-CY linder process, in Sp te Of 1ts giving oli branches, does not 
lose its individuality ; and (b) those whose axis-cylinder process 
divides into delicate and ve ry hne ramifications. According to 


Golgi’s classification, the cell f the first category and of (2) (a) 


are motor, while those of 
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(b) ( 
tudinal fil 
cells}. 1 


remains <¢ 


passes by tl 





and of their } 


works of Ramon 


Some 


penetrat 


5. Neure 


central ca 
later on are only } sent in the deeper 
later in all parts ol the 


rinally pass thro 


srey and white substance, likewise 


the elements of the medullary pli 


te. 
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‘and s1 
erve process, 


| 


i), give off lateral branch: 


‘olumns consist partly of fibre 


which » O1V it DD} er ‘ils in all parts of the cord. Th 


column fibre cel trang-zellen) give off from their axis-cylind 


In some 
fibre ; 
again, suc! 
scending fibre, or apparently 
fibre (the 'T-s ved fibres 
collate 
of the 


as the n aterals do. 


the post 


and lateral column 


rey substance, an 


axis-cylinder proce n tl ame way. They give off at 
acute or right an ; a greater or less number of branches, and 


finally fort lelicate end bushes, which encircle nerve cell 


1 
f 


without associating themselves with them on forming any anasto- 


moses. 


11. The anterior commissure consi 


+ f 
StS Ol 


Axis-( yl nder processes of nerve cells of the crey matter, 


which, after decussating, are continued as longitudinal 


] 


fibres of the anterior and antero-lateral columns. 
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b. The decussating collaterals of and lateral 
columns. 

The decussating pr asmic process f a part of the 
median cell 


S ¢ 

The posterior commissure consists of 

The decussating collaterals of 

Possibly of the decussatioi 
posterior part of 

Decussations of 

placed laterally to the central canal and substantia 
celatinosa (Ramon \ 1a) ; It this 18 very doubt- 
ful. 

Decussations of the protoplasmic processes of cells « 


the posterior horns. This also is not quite ascer- 


lls are divided into: 
ide under 5). 
1 cells (vide under 6). 
whose axis-cylindei proce 
grey matter, al d fo 
is. These o ily eX 
value of the size, shape, and character of the nerv 
fully known. It i rate certain that large 
ire not limited to the motor sphe re only. 
protoplasmic processes of all n ve cells ramify 
‘at extent in all directions, often penetrate the white 


er, sive origin to no nerve fibres, and do not anastomose. 


Bb. Tue CEREBELLUM. 


s—Golgi showed the excessively ri 


ol the 30-called protoplasmic processes of these 


and proved that they formed no anastomoses with ea¢ 


] ? ri 
He believed that the most superficia these branches 
attached to the connective tissue at the rzin of the 


‘ular layer and to the vessel walls. ther made the 


very lmportant discovery concernin 


pl ocesst 


of these cells, V1Z., that they Fave i ac al numb of lateral 


branches, which partly coursed back into the molecular layer and 


partly spread out into the gra 


3. Th Sita Ct » Of the Grey . yl ular Layer. Contrary 
to the statements of many authors, this method definitely showed 


that these cells existed throughout the whole thickness of this 


layel in not inconsiderable numbers, and possessed, besides 
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anastomosil branches, an axis-cylinde process wl 
very delicate ramifications and coursed in very diverse 
amongst which rizontal was especially conspi 


end of thi 
3. 7 


slender, still lateral branches 
anastomoses ofl these processes 
protoplasmic processes only divide very sp 
are short, al appear to end in small cranule heaps (Korner- 
hautfen). 
1. Th y ‘ f the Granu 


beings these exist as spindle-shaped bo 


by the extraordinarily numerous 
eylinde r proce 

5. With r 
that many ramified in , i ‘Sp ' 
eranular and cular layers, so that their very terminations 
showed a thi 1 iiting, the details of which it is impossible to 


follow out. The anastomose with (1) The axis-cylinder pro- 


cesses of the small cells of the granular layer; (2) the lateral 
branches of those of Purkinje’s cells ; (3) the nerve processes of 
the small cells of the molecular layer. As the most characteristic 
part of this plaiting Golgi portrays those parts which lie at the 
boundary of the granular and molecular layers, and which pre- 
sent many coarse and fine horizontal elements. 

Next to those of Golgi come the important observations of 
Ramon y Cajal, who used the rapid hardening method with bi- 
chromate of potash, osmic acid, and silver. The most important of 
these observations are briefly as follows: 

1. The Small Nerve Cells of the Stratum Granulosum.—The 
branched processes of these cells end in small tufts of closely-set 
short branches; the axis-cylinder processes ascend, without ex- 
ception, into the molecular layer and form in this delicate 
longitudinal elements, running parallel to the convolutions. In 
this layer they divide at different levels at right angles into two 


longitudinal fibrils, .2 to .5 micromillimetre long, which after a 
) 


course of .2 to 1 millimetre end free without branching. 
2. Sma Nerve Cells of the Molecular Layer.—The most 


note-worthy facts discovered by Ramén y Cajal upon these ele 


ments are that the axis-cylinders of all the cells lying near the 
granular layer form peculiar branches or baskets which encircle 


the bodies of Purkinje’s cells and form holes for them. 
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In the cerebellar cortex he found also specially branching 


fibres, which passed from the cranular Into the moleculai layer 


and which he divided into three kinds: 
(a) Fibres which passed from the granular into the n 


layer and end d there in a branched expansion. 


these 


Fil 


1D] 


LOLLOW 
(D) 
LN 


1 


the o 


fibres in some 


ular layer, 


ml +} se 
[hese are the 


Ci 


— = 
es which, arising 


} 
and SHOW 


uses into the 


in the white 


ed in the 


ir course 


Fibras musgosas”’ of Rar 
terminations of these fibres, each of whi 
30 branches, are on the level of Purk 
pass over into longitudinal fibrils. He 
these fibres as the sensory t ms 
peripheral nerves, and bases this hypothes 
(1) The optic erve 1 birds ends th 
branches ; and (2) t senso ot fibres 
similar way. 

(C) Fibres hic LS d 84 ) t 

sts which enc le Pu k 5 Cells 
c bellos Ss 
1. C rning the cells of the ¢ ell 
Cajal, in addition to thos S 
lowing :— 
a. The is-cylinder processes of | 
cesses Whicn pass D ck to tl 
b. The axis linder pro s of the 
r lave IS ext ‘din 

) Ramon y Cajal ms no bra 
the medullated fibres of t cerebellu 
Whicn Ul h fil cs» (W Lit i SI W 
medullated, he s ses that possibly 
‘fibras musgosas ”’ ma be and lso 
cylinder process of Purjinke’s cells whi 
cular laye r, tor both of thes sets 1 
longitudinal fibrils of the lecular Lay 
Ramon y Caj ul considers the a S-C) nde 
those of the small cells of the leculai 
granular cells. 

Since the recent observations of Ram 
bellum have not yet been confirmed, and 
only be n re-e mined by a Vé y few, 1 
fluous if I co inicate the results of K6 


te structure ol 


, , . 
l 


1OLeCc al 
He was able to 
1 
white matter. 
substance, ramified 
ia SSY upp naages 
non y ¢ ajal. The vi 
h possesses fro 10 to 
s cells, and ap} 
3 clined to « St 
ol a ~ | S ( 
is Oo hese t » facts 
lobus opt Ss 
] Ul ( rd co S In 
g ilar lay end 
rhes N 
ll aes ) d b ry 
: . 
i above, 
) 
l S ( Ss l } 
] ( ‘ i y 
large ¢ is of t C 
| l. 
> te: 
ot q 
by Golgi’s me 
very ! ~ 
branches of the $ 
tl b d ) t 
be ne the 1 d Lil ed 
As non-med ted 
rs ot t Gg r cells 
lay e and of the larg 
y Cajal upon the cere- 
even those of Golgi have 
| not appear super- 
I I 
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tudinal fibres They stain most readily n 
of the molecular | nd seldo hrougl 
ness. Furthe e st g is only p 
large and s l d streaks st i 
are sta 

2. The I ( 
[hese cells I I cl »\ l (a 
fi dby R ( os ve ] 
ramificat = Kol ther ( 
ple l pu | ( ) 
ealls tl | o ( | 
Purki S 3 ( 
layer, p ( li Pu 
the middle « t 
the white cell | 
ditt t } thre p t ( 
course part ( t s and part 
( | ls t ¢ ) d 
but besid } » 1 
observed in the d } } 3 c Y 

3. The N ( VW / 
this la diy l sets 
which the for: l { dee] 
superficial } ; While is | t possess 
polar nerve cells, t present \ 
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